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Abstract: 

PROBLEM TO BE SOLVED: To provide a method for spotting, in high density, a probe for 
detecting a target single-stranded nucleic acid, for determining base sequence, and so on, by 
supplying and attaching liquid which contains a probe which binds specifically to a target material 
onto solid phase surface by the ink jet method. SOLUTION: This method comprises supplying liquid 
which contains a probe (e.g. singlestranded nucleic acid probe) which is capable of specifically 
binding to a target material to a bubble jet head 1 05 which is a kind of ink jet head and has a 
mechanism which gives thermal energy to the liquid and exhausts it, followed by exhausting and 
attaching the liquid onto the surface of a solid phase 103 such as a transparent glass plate as a droplet 
104 by the ink jet method. This method allows spotting of a probe onto a solid phase to produce a 
probe array useful for detection of a target single-stranded nucleic acid and specification of base 
sequence of a target single-stranded nucleic acid. COPYRIGHT: (C)1999,JPO 
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£ t -T -5. 7*n - 7*co @+B-v<7) x rff v 7- -i y yyj&v 

[»** 3 ] m-mmm-fv - r#-**D n a ~r 
mt54] m-mmm.y'v-y'&RKA-T'u-y' 10 
[«t*«5] i-MW/n - r^-$ip n a y 

(SH) 36-C* Z> 6 SEIfcO X-fyrr/^ 
#fto 20 

RT (6-7t-fn'*^D-fD*y) X 

RT^y^fcX^W 5v;w-4- (7|/-fU'7x- 
JM7ie«<0X^ yr-^ V^fc 50 

1 1 ] R-^aeKa***^*-* - 

1 0 E*W> X^yf^ ^**ffio 
ISf*«12] R-*fIPNA7"n-r*S|co^^- 
— ^ilPNAT'n- -?<r>-Hi£mm^<F>i' Xt- 4 
><0$S^-HioTSA$^Tv^tOT-**W*Jll 1 40 

Iffl^]Sl3] R@ffi*®* f *-t^-Btg*^^^r-> 
[»*ai5] Rx#*->»i, x#*->it#ti 50 




1 - 1 8 7 9 0 0 

2 

1 6 ] rnrnm^ rjk# Lxmmt 5 - 

1 0 w t %, ^)t']>45-10wt%, f-J§-->** r 'j 
3-;U^5-~l 0wt%, £U f 7-fc^l'>7;U=J-;l'£ 

1 w t %^-?b>*MXg(iGfto:*#yT--f 

(i) r'7F2*h&ffijk*m-rz> i><7>X'*>&m>£-mi 6ie 
Ut 1] 

I 1 

R.-C-O^CH -CH,-0>H 
Z i Z Z n 



R,-i-04CH_-CH -09-H 
j 1 Z Z m 

R 4 

(±155^ Ri, R2^R3S.y f R4(±T;V^r^^^S*> 

0, *> L < l± 1 =Sm + niS 3 OT^of, m+n=l<7> 
mS7t(inl±0-r-*-5> o ) 

SttfO. 0 5- 5 0 0 //M-C* 2 iB*j«9;*#-y 

x -f > ^7J?£o 
[W*JI19] R^+OR-^II^-7-n-roiS 
Jgrt*2~5 0/.MT-*^Sf*ai 8iBfEOX**f--f > 

0 0 0 flUWC* & If^JS 2 K«0 KXyJ-Oirti 

So 

0 il^ST** -5 W*JI 2 0 IB«<9 X#7tO ^fto 
2 2] gO*yx7l< t£#V n'TVP v * y h 
ft t?* Z> m&3% l Elfto ^ # y t ■< y 

K»C0 X^7f-f> ^/7"fto 

1**12 4] »^n-r*»3EeK-C**BI*«lE- 

«<0X#7 >^ft 0 
[a*92 5] RSeK**trL#-e*-&K*«2 4IB« 

W#7f^ >^>7"fto 

ia*«2 7] R-zn-rawas-cfcaaifca 1 k« 

W*7f-f >^/7"fto 

[i*S2 8] Rffi^*> R@ffl±tci¥>^<>^* 
fcHOOO 01@m±<D5EiKT% sm:aiLtx*-7 
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3 

v t % & <£ o u * # y f- ^ > h w#*s i * ** 

[fPr*«3 3] ^@tert ? «KK/**->;|*K8£S£ft 
Hffi*lBS:lSillfc-r4«»0^i^«:*x. 

So 

U * * ^Tfctt "C* & St*® 3 3 |B«fe<7> 7fr/ ^ 

3 3 !B«OX * 7fO ^ffio 
3 3 fiEttOX * ?f<> ^r£<, 

h Z> 3 3 fElfcO X.fyrO 7 

[lt*JS3 9] i^i^ff^^OO^mf*^ 
3 3 IBttO X*-7fO ^^rfto 

[S*IS4 0] R7h'^^fi*«,l!'>x*«)tfi 
i(Scoi/2-2l§T-ib-5.W*^3 3SIKOX^ yT- ^ > 

tv>4yn-^x^7 hi >frti:i 0 0 0 

0 ® tUKO^KT-fitx T v>4 i t tftWi t -f Z> -fa - f 

[»**4 3] m-fv-7*tf-m%mk-fa-7x*z, 

(«*J|4 4] R-t*«i^n-r<»-*aDNA 
-fa- ■y^^ttm^.m 4 3 rf n -77V-f„ 

iw*« 4 5 ] m~*$mm-?a - ^«-^rna 

-fa- r **tr »*« 4 3 I£«<7)-/n -/TW. 
[W*JB 4 6 ] m~*MXm.fa - r**— *« P N A 
7n- 4 3 SJftO 7*n -77W-f„ 




(3) iff 1 1 - 1 8 7 9 0 0 

4 

[tM4 7] »H**lifi:-*««»^ , n--ri:** 
IS4 3K«0 7°n-7*TH'o 

(SH) Jt-P*4»*94 7E«07D-rr 

4 9 ] R-*««*-/n - P N A 

*Jl4 8SE«<D7'n-7'7 W„ 
[ffl}*«5 0] KB**®***-*-*^**'^-**^ 

51] fex#7f a*, s«-^o - n^brn 

20 2fB|fec07'n-rru--Yo 

immms 3] i7n-7#iett*^«*fl4 2 

070-771/^,, 

5 5 ] %m e « 5 3 e«t 

©70-771/^0 

tW7D-77P-fo 

5 7] te^. * y WHI*»RX # y h OM 
30 (BW±-e*-SBI*JS4 2E«<7)7n-77l"fo 

tt07n-77l"f<, 

5 9] 17n- 7**-*II«16Vn - 7T-& 
4«*95 8EK«7n-77l-fo 

-fa-7Z<£ijm-$.m5 9ie«07n-77l"fo 
40 [It*a6 1] i-$If§7n-7!5 s RNA7D- 
7^#tr»*a5 9E«07o-77l-fo 
[lt*«6 2] m-^mW-fa - 7^-*iI P N A 
7o - ■rSr-t-trfil^a 5 9 IB«<0 7n-771/-fo 

[w*3a 6 3 ] mmtemm t -mmmfa - ft & 

50 (SH) &X-1bZ>mim& 3tmcO-fa-7T 
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5 

Wo 

6 5 ] »-*««W/n - r^-^fli P N A 

■/D-y-c*»», N*awiuv^T--f 

W*B 6 7] R* y h t5 s , R«fl*7n - 
8Ef©7'n-7'7H'o 

[S*«6 9] »rn-r**a&KT*4«*3S5 8 
IBM7 0] KgaR^m#:-e*)*IS*a6 9IE* 
[Bf«7 1] R«S 6 9IEHS 

«?>7'D-y7i"f, 

[W*JR 7 2 ] |$7*n - 4 W*Jl 5 8 IE 

[BM7 3] R-r h >; ***%3tH* 5 
8 1 E©<7) y n - 77 V 4 o 

3W7o-77l»f 0 

mim 7 5] Rt MJ * 5 8 

[fS*^7 7] Hvh'jnWff^l-EO^raf 

[ft*® 7 8] R^^;KOftgili75 s 2 0 o^m-e*4 
f»#Jl5 8S«<oyo-y7U>fc 

[w*«7 9] tt^iA-omma*, R^i/uojMMi 
<oi/2-2fgr-*^iS*a5 8ie«o-rD-7-r 

h£4>&< t & 2o^i-4|f*jS4 lfE«cO:/n 
-771/^. 

R^n >^ v'i y h££ffl<^TR@ 

8 2] |7n- y*»-*a«BI-/n - 
4W*JI8 1 |E««7)|?5S^ao 

•/n-7"£-g-tfi#*fi8 2IE«tO*a^i*o 
[R*A 8 4 ] BE— *««[Bl7 r n -7#RNA7n- 




(4) ftR? 1 1 - 1 8 7 9 0 0 

r5r-g-trff*a8 2ie«Ofgi®^rio 

[it«8 5] R-*««8^D--7iJi-*apNA 
7D- 7-*#tf 8 2 ge«<7)S!Sii^o 

[»*S8 6] R@fflfE®tR-*iJi*£$t:/n-ri 

-T4 4 OT** R:£lp 8 2 E*<&S*#S;o 
1**98 71 RBffiSEW***"*- 4 Sfifc*^ l-f 5 

(SH) 8 6 IE«OSgiS^fto 

70 [H*«8 8] RE***:*? 

*S8 7 fEiR<7)giii*ffio 

8 9 ] mmm { ify o , * ^t? u 

-f 5 K*li» t*7XfOSlC7 5 7MfALfc 
^ i757itX^v^f 5-»-4- (7WU'7 

W*S 8 7 fE«<7)^ii^So 

m&m 8 7 iE«o^jt^a 0 
[st*«9i] R-*a«»a«*3i(-f L *-A'**# 

9 2 ] R— #§* PNA7o- fi^knf- * - 

><Oi£^(CJ:oTgA£ftT^4&OT-&48g*9 9 1 
30 lEffeOMit^fto 

[W*^ 9 3 ] IIB***-*** > 

5 /ST-*4i»*a8 6fE^O|?ii^feo 
[ff*«9 4] RBffijJ**'?***-?*^ i/cgx^ 

ti->7 u Rft-£-#iR7y9;*.«i:£ 

So 

1 0 w t %, 7 , H'J>S:5-10wt%, ^fitVW 
5-1 0wt%> SO'V-tf l'>7)l'n-^«: 

1 w t %#A,-CV>«||*4(8 2IE«<OS8^So 
[IS*«9 7] RT-t^P>r;Un-;i,^n r IE-^ 
(I) -C7j;2tlZm&Zmi-2>i><7)r'2>Z,m-$.m9 6 IE 

50 [ft 2] 
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(5) 



1 - 1 8 7 9 0 0 



I 1 

R -i-OlCH -ch 0 -o4h 



A 

III 

c 



2 2 n 



(I) 



R,-i-0(CH -CH -Of H 
J | l Z m 

R 4 



(ifegS^K Rk R2> R3S^ f R4(±T;i'^>'i/*^*t> 

L, m*J J: Wn U m=0^On = 

0. 4L(lilSra+nS30t*)oT, m+ n = 1 <0 

^l±mi/il±n<iOT-*^o ) 
[H*59 8] «E«#+O»-*««Bfc-7'n-r<0ai 

«*»0. 0 5- 5 0 0//MT"*^iM8 2 |5tt^lSi» 

7ji£ 0 

[»#5 ioo] t-*iti7-n - ro* $ * ? 2 ~ 

5 0 0 0aU6fi-C*4»*^8 2IE*W>»t;frfto 

6 0*M£ftT*4it*5l 0 0 IBttOSSdt^So 
[31*5 10 2] R-Y >?*S* y hft*'/^^-/-! -y 

[fg*5 103] m-mm&?v - -rz^tsw.®-* 
^iifiii:, if*^ >**>tz*) i o o o oiHjyjKoa? 

yy-r2>m*m & 1 tm.<r>m^m a 

[l*i|10 4] iyn-^SS(T)7 5yW]^ 
8 1 IB*(7)Sgit^So 

[»*5l 0 5] R^D-y*fseK-e*4BI**8 

i ie«<os8s^So 

[»#« 10 6] RS 6 K***jtflstr* *R*S105 

[W*5 10 7] R«fiR**»*-C*4«f*«l 0 5 
f5«o Strife, 
[St*5l 0 8] ig-/n-^^T-*^,W^JR8 1 

[ff*5 10 9] RBWttSEWa^Fffl-C* -3 1, J.o 
0 9I5«£OfSiit^rSo 

[w*5 ill] r-/o v * > ifi>^ m-mmm* 

«r*i--2>fi*Jai 1 0 IBISOSitTm, 
[»#5l 1 2] K^'/Jfllff 7^/5 >OiftJga*0. 
1~5%-C****S[1 1 lSB«0»jt^fto 



[ff**l 1 3] RSfficO^vjfllftT^y? 

•^oaats:^* <H2 mwfr* o mm 1 1 1 %m<o 
ii4] mm-f mm **r * * ? 
i o 9 ie«fco«is*^o 

[11*51 1 5] wmm&%mi,~'*9->m~mw.$ 

RB«3Effi*&Bfci-4tt»0****fl|;l, R)&#£ 

[m*5l 1 6] «Hffi* r jfc¥WUiS9iT?*»K R^ 
h ^X**JS*tt-C*4»*Jll 1 5ffi*OSgdt^fto 

[11*5 117] R-7 h >; * X**«JB«:^tr»«3H 1 
1 5E«OJHjft*a„ 

[«*5 118] iv h * x ,oai4«»*ttt?* ^ 

f»*5l 1 5|2*<7)§l!it^fto 

imxmi 1 9] R^iA-ojgB^fwctt-c**** 

51 1 5fE«OSai^feo 
[1*S12 0] l^xjK?)|i^2 0 0/imT'* 
20 -5>»*5l 1 5 8E*W>*ja*S;„ 

[81*512 1] Rt h 'J ^xolgjj*, R^^Oft 

i / 2 - 2 fsrc* ^ st*5 1 i 5 fle*o«jS2f 

So 

IiS*5l2 2] 

r-*^W*5i i 5iBtto^it^S 0 

[«M12 4] i7* h 'J y«7^ R£ 

VvX M^ftU 17* h Uv'J* Ml £R-r h 'J y 

Lt7*H^v'x h^<^->SrR»J5BSJiU^i-4 
IS ; StfR? * b l-vX hO/^-vi-r^^t LT 

mmmmi'*?-->?'Lfcm. my* yw^y<o/< 

[**ai2 5] i7*f';y^7 7^-s^gi 
1 OgEB U RiST&ttWfli 

40 Jf £R-7 Y')i> x/*? - > KJtJS-rs J: •? tc/^ - >^ 
t:®7tL, Hfti-4XfI^*i-<2>K*5l 2 3EIROS 

iw*5 12 6] mm±&®mmi)\ uvuvxk 

DEEP-UVV-^h, 4fctt*n**fl:»»«r*tf 

2 5 IB«<7>^ii*So 
[l*f 12 7] lUVVvXh^ WHvy 

v > -fftex 7 v' k* u v x 7i y 

T ->* K< fc#%* Uv'^K i it «± y 7 v 9 «J3S 
->77t7 >5&VvX br**4»*5l 2 6ie 
50 fcOSgitTJfto 
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[W**12 8] gDEEP-UVVv'Xf*W« 

[w** 129] mkMMti»mn# >)-?-is v x h 

■f L ;u-1' V7"n^^;uy f- fcti^-ffctf'; - 1 - h ^ 

W**l 2 8E*<0»iS*ffio 
[St** 13 0] R«/ffftffil*i|$ V y'X h a- iv 

[St**13 1] iDEEP-UVl/yXF^n* 
i*7i/-*-3, 3' ->7vKv'7x^AW 
>Sfctt.***UJi'«w r, J vv*;u-C&4^**l 2 6£ 

[it**i 3 2] 

1 2 5SB«?>S!it7ji£„ 

I»**i3 3] m-fv-T'tfm-tz'gmmt&mm 

[WMl 3 4] »-/n-y#*-r*-&S6g(ffc**ft 
&K»A1-4»**1 1 5IB«<Of!|jt*So 

[»**i 3 5] mmtemwiz, m-gm&zmx-tz 
tztb<r>it&® *r ■> * * {zu^-t * »*« 1 

[w** 13 6] mm m<r> <y * ^<r>^ *4>?¥ 

[Sf**l 3 7] R»«*«i#4r->*XJiT5 
5^1*] 4 v 9 > ffc-&» **tr •> 7 > A^'j^ 
»t?*41*|l 3 6B««)»jim 

[»**i 3 8] mmm*ify*gMJt<r>TXy&t 

<OT-#4fL-g-t/£^-trffl**l 3 6fB*0»it*fto 
[it**13 9] KfcfrfePN— ?W 5 K*-/n^ 
n^rvX? v>"f 5 Ki TtliX^ W 5 v;P- 4 - (-7 
l//f5K7x^) T^U- }--e&4st**l 3 8S4K 

[W**14 0] -t>V;n^(c-g-itv-c^-i,pri^tto 

RB*±UTRt^»»RtrR:/n-riOR]eft*l* 
>^ v*i y imiZ£-oXmm±.lzX#yT- 4 > 7-f 




(6) n fflW- 1 1 - 1 8 7 9 0 0 
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[»** 14 1] RtKtt&K;OT?r£0jft£E?y*«x. 
fc*»-*ttRfl*-C* •) , I7n- r**R*S*Efll U*t 

■?&£«** 1 4 OfStRO^m^So 

[IS** 14 2] R-*««»-/n - D N 

AVo-:r£^-triS**l 4 1 fe«oOftai*fifeo 

[W**l 4 3] R-#««R7'n-:rjS*RNA-7n 
70 - r^r-f-tf »** 1 4 1 IB«<0^m^rfto 

[W** 144] m-*®.tm.-fu - r#-*«PN 

A-/n-^£-£trff**l 4 lEitOftffl^. 

[it** 145] RBti^M t &--*mnk?* - 7 

[IS** 14 6] »H**lBA**1-4 trt6*7i*v u 4 
5 K*-e*oT, R-#«RR-rn--7V>#i-4£fl6* 
j**^*-* (SH) Sf*4i$il 4 5IB«0^ai77 

20 [It**14 7] RiiWJXST*!), 

675/iliN- (6-7b^K*7n-/D^ 

**1 4 6IB*Otftm*fto 
[It** 14 8] RHffi*«#?**-r* •) . i'fcKv 
W 5 K*l±, R*r9*«©fE®UT*/***ALrt: 

»**i 4 6ie*o^m7jffio 

30 [ff**14 9] ft*7Xl«±^U^ Klti 

[»** 150] R-^a^ai^Jiic^*-^** 

m**-*jkbi&&< t i> 2^FHJa±R)£.§-ii-4W* 

*i 4 9fe«<ofttu*So 

[ff**151] »-*«[PNA-/n--7'3|SSlo-f-* 
■ — *iIPNA7'a-y(ON*^iB9'><^->XT- 

-f >Oife^cj:.oT^A$ttTv»4{>0-e*4I!**l 
40 4 6 fEffe<0^ai^fto 

[»** 152] R@ffl*ffid f *-r^,t^^^^^ 

T 5 y*T**>4ft** 1 4 5 ie«<0^ffi^fto 

[It**i53] iiw*-7^l-e*^ ifcix 
tf* villi, R#7X«o^S(Ci^^->**^i*llc 

^RtD^-ti-T^AL^^^-r-^^ft**! 5 2IB«co^ 
[ft**154] Rx#*y»tt, i.-KJf->*^*i- 

50 4 # r u -> v ;v > ^ ^ v - b #SSoR@ffl±^<7)M 
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11 

[W#Ei 5 5] »«#uitur«*«-5 
- 1 0 w t y , J-t , J>i5-10wt%, *f-* 
>; 5 - i o w t %, airr-tf u>7^3-^ 

fclwt %^t?v>4»*a 1 4 1 IE«<0^ai*ifeo 

5ie«ot£aj*i£o 
J 1 



R 3 _6_04CH 2 -CH 2 -O^H 
R 4 

(±fE5$*K Ri, R3aO f R4liT/l'*/l'*S:fc*J 
U mii J: iFnti** U m=0^o n = 20 

0, iL<lilira+n^3 0T*abot, m+n=l<D 

[ff«« 157] Rifc#+OR-:«ll«»:/n--7V> 
HkJgrfO. 0 5- 5 0 0 M MX'$>2>m*lg.l 5 5|E«C0 

15 8] »«[#«f o»-*«eai-r n - 

ft o 

159] m-mm&-fv - mm $ 2 - 

5 0 0 0 ttatJfC* 4 1 5 5 E*0*flJ*fto 50 
[IS*^16 0] R-*t»«»^n-y<7)ftS7i«2- 

6 otkmmr-&z>m$.mi 5 9ffi«ao^m^ 0 
M*a 161] gr/?-/x7bS*v v * y 

16 2] gyn - raq*seo r 5 y ®?E?ij£ 
1 4 oie«<7)^as^s 0 

ie*«i 6 3] «'rn-r36«ate*-r**ii3Mii 
4 oie«<o^ai^v£o 

16 4] &56«a*!fc#T**R#* 163 40 

[»*«1 6 5] Iief^ST'ib^BtSl 6 3 

[W*JS1 6 6] ttm-r«<HUK-C*&flt*3ll 4 
0 EftO&ffl2r£. 

[Sl*« 16 7] R&#£, RH*-hU 1 >^ 
JbfcfJ 1 0 0 0 0ffltt±O*JS-C, 5v>C«2Lfc^# 
v hti^i?i:^*7f -f^mi^ll 4 0IB1R 

[MM16 8] »B*ii*®*«spa-c*ors J.O 50 




#&3¥l 1 - 1 8 7 9 0 0 
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[M«4( 16 9] Btt-f fflR8a*RX # y 

1 6 8IB«o|ttB*fto 

[»*«1 7 0] R@*I*M<D, Xtf-y h J^OfflSft 
caiiHttLftv<j:ii:rD 7 + >/?tiri^f* 
Si 6 8E«W>$*m*»o 

ISI^JI 1 7 1 ] |7n7*> ^*^JM« 7^75 > 
UioT*ftStLrv>4B|*flll 7 0IEtt<0^tU*fto 

[»#£17 2] R@ffia**WK^*->;|fcKES$ 

[ft** 17 3] RlUmttl^WC* ") , Rv 

h v 1 7 2ie*<7)^{±i^fto 

lfff*S 17 4] ivh^ ^*«»»4:*tf»*Jl 1 
7 2 ie«fc<o&aJ3ri£o 

17 5] Ivh'J^ X<0*B*«at*ttt?*4 

i 7 2 e**>8Mti2r£. 
«i72 te«<7)^m^ffi 0 

[»*3S17 7] R"7 h >) ? 7.<r>W.%tf\ - 2 0 ft m 
■e*&W*:Ei 7 2B«0»ffi*«o 

[§!*S17 8] &V*A<0>W:&VSi!> t 2 0 0 /i mtr* 
^>iB*« 1 7 2 IB*Ottm*fto 

[lil*®l 7 9] g-7 h >) ?*<0*SjJ«, m^x-tKom. 

ft«oi/2-2ffifc*4nr*^i 7 2ie«<o^ai* 

So 

[M$& 18 0] J*H-«f U-S-**l4«W»KO*jtS: 
^TV-f *ffl*-T4JDB ; Rf&H-fcRxtf * H:*«$ 

[«** i8i] wm j£<M!smi>m&-mmwt-e*> 

18 2] l-^iMT-o - y^-*«D N 
Arn-rfc-a-trBI^JHl 8 1 E«0# 5gffc:fr£ 0 

[»M1 8 3] R-*SJM£gt7'n-r# J RNA7'n 
-74:^&Rfai 8 1 ejftOfiF 56fk#tto 

18 4] K-^il^T'n - y^-^:§I p N 
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(8) 1 1 - 1 8 7 9 0 0 
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R 

R 



-i - 04 C H„- C H 0 - O H 
a j z z u 

1 

R. - i - O 4C H - C H - O * H 
6 | c. L m 

R 4 



75 

[H**l 8 5] SHffifHB 7 n-r 

[if**18 6] KB**B*«*i-**i6af#^l"f 
(SH) gT-;fc.&If** 1 8 1 fE*fc<Z># 5tfb 
[W** 18 7] RHffla*#9 ^«-e* «J > i fcRv 
ft, S75/StN- (6--7l/-fU'Ayn-fn^ 

[St** 18 8] RHffiW? X«T'* *) , J 

K*t±, i#7^fi«SIC75/«S:fALfc 
ft, i7?/StX^y^y>-4 - (T W 5 K7 

if** 1 8 6 E«0#5e^*ft. 

8 91 SE#5^*«±0-7l"f5 K*tR 

hmim. \ 8 6 EfKow jtft^fto 
[is**i 9 o] 

[ff**l 9 1] R-#fllPNA7'n--r*SBO*-:i- 

8 6 te«o#^ft^So 

[»**i 9 2] »@ffiSt®rt f *-r*-itg^itf* 

T 5 /^T-£>&if** 1 8 5E«Olf5effc*So 
[if** 19 3] l@ti* ? *'7X«t* ») , i £R^ 

[if**l 9 4] ix,f+-/ili, 

[iff** 19 5] R«##, R«#K*t L TKf * 5 
-10wt%, ^V-fcV >=& 5~ 1 0 w t ^*v^ 
',) rj-;l>£ 5 ~ 1 0wt%> 5^7-tf 1^ > T ;U n -A- 

iiwt %£-A,-ev»*Bf3jtfl i 8 i fe««o#^-fb7jSo 

[ff$*l 9 6] fgr-b^UVT^n-^^TIB— jft 

^ (i) ^sft*«»*#+*fc«>-e**»*Bi 9 
Ifb4] 



70 U mi3il>*n{i^^*^*>L> m= 0 n = 
0, *> L < l± 1 n S 3 Ot-ioT, m+n=l<9 

:*£-(im££t2nti 0T* ) 

[iff** 19 7] R*#+OR-:*:»Rat7 , n - f<r> 
jft«**0. 0 5-5 0 0 /uM-Cifc&IS^JBl 9 5fE«<7) 
^fb/ffto 

[fit** 19 8] RiKfltf o»-*««»-ro - ro 

2 ~- 5 0 ,u M "?&&«** 1 9 7fS«0#5t-fb^ 

o 

[lff**19 9] R-*««»-/n-7'«>ftS**2~ 
20 5 0 0 Oil^gT-ab&lff** 1 9 7fS|gO#^b*fto 
[fit** 2 0 0] R— *iI^Vn-r<0SS^2~ 
6 0«*ft-C**»*«l 9 9 E*W>4f jeffc^rifco 
[Iff** 2 0 1] R'f > ^ v j. y h mtf/<7)\> v i y 

h£-e2>£if**i 8 i sa«<o# ^fbTjffio 

[fff**2 0 2] g7n-7^tf)7 5 ^BIK9«* 

1 8 o iett<7)#^fb73 i£o 

[fff**2 0 3] RT-D-^sejJ-CiiB^jH 

8 o ie«o#^fb7y fto 

30 [»** 2 0 4] Rg & RafftfltT * 4 iff** 203 

IB«<o#^fb^So 

[If** 2 0 5] R5 6 *W*31 2 0 3 

[lff**2 0 6] R-7*n-7-**tn:^T-*>-5»**l 8 

o ie«<7>#5Efb;>j 

[»** 2 0 7] R?£#:£, RBffi-tU lf*-f>f 
1 0 00 OfflJBLJiO^JS-e, HvncafeiLTt^^ 
•y hti^>J;Ti:x.-K7f ^ > ^-f 1 8 OiBfS 

0#^fb7j^ 0 

40 [W**2 0 8] ililiSI^Wiot^ lo 
*&-4*iH*ttt*UT^4»*3ll 8 0fE*fec7)#5Efb 

[fs**2 o 9] m»-r&A#? homR«<Kx«9 
v o**«j£i± t i ^ i; 9 x y r- > y-t z> 

2 o 8ie«o#^fb*fto 

[it** 2 1 o] mmmmmco^ y^x^u^l 

* 2 0 8 iE3£<7>#5gfb73 ^ 0 
[lf**2 11] Rrn y^v^^iflirfT^-T*^ > 
50 K£oTilJ££:h.-Cv>£if*£2 1 0ie«O^fb7j 
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ist*jj 213] ig@ffi^7fe^e<jic^^-e* , 

h >) 9 Xtmic&X$>2>m*m2 1 2 ISmo^TEft^ 

So 

[IS^«2 14] fe^ h >J ?X^fli£-£-trf!f*«2 
1 2 ie«co#^f t^&o 

[W*« 2 15] m-?Y')? ^<0^S^jS*14T-*>^ 

»*312 l 2E«co#^[:^o 
[IS*«2 l 6] Wi'>*>\'<ofeWfim*.&x&Z>m$. 

«2 1 2 tm<7>!&7Z.1t1j&o 

[«*]i2 17] h ?XCDJp$7^1 - 2 0 ^ m 

-C*^lf*Jl2 1 2fB«<0#^t^S o 

[BM2 18] fgO^;K7)«gi|ig^2 0 O/.m-e* 

&iit*Jl2 i 2 ie®<7)#^-(h^jfec 

[W*«2 1 9] fe-v h i) ^XOiig^ K^i^Oft 
JWIC91/2-2teT-£>£lf*^2 1 2IStt<0#^it* 

[^<7>SMS&l£9n 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] lOJ:^ &7"n-:/7 WO-ASlft&Sil 
^•fet LTIi, $1x1*3-0 y^ff^ 3 7 3 2 0 3f 
(EP0373203B1) U|BlftS*fCV»4«(C 

(1) HfflJt-es*7 p n-r«r'&a:Lrv»<*ffi» ^ 

(2) ?)6*jftLfcim7n-7*affiJ:tt:ftlft-t-«:fr 
£^ £ £]f>*iTv>£ 0 _L!E?> (1) c?*j£oSMfflrt*g{j7F 
S*Lrv»*3feffa«f4: LTIi{flx.tf*H#ifr^5 4 0 5 
7 8 3tS« (USP5405783) a**lf<b*l*o 

[0 0 0 4] ifz±M (2) OMtLtli, 

H#K=3& 5 6 0 1 9 8 0 (USP560198 
0) *? r-9"f^>X (Sc ience) J , |2 7 0 
I, 4 6 71, (1 9 9 5) ClivOD^yfr/ 
?~im v> X c D N A £ T V 4 mz&^Z> **BU^ $ tl 

[0005] ti^>T*±ie (i) o#r£ii, B*±-ei[ 




(9) 1 1 - 1 8 7 9 0 0 

16 

-r««E«ra!»-r*itliH»-e** 0 7'd-77H 

o«m^«Kiix . «»7n - ■roa*E5llofl!JSU* 
^<^ff-T^o ^oT±te (1) iOifiSiSW 

[0006] — ±ie (2) wjjm*. mk-fv-? 

«/>ri±, J: tmD D n«&7-n-:/7 W<D|ii£i: LTI±±. 
K (2) w^S(±> ±SB (1) ^MiHffiLv^ 

[0 0 0 7] L^L,±IS (2) <0*aco»M(i. ^ 

o - -7* * @ ffl k Mmm. \z * # t 4 > tr-t z> *s t = *> 

li^HxIf. 1 -f 1 0 0 0 OWJKD^T'a-r 

[0 0 0 8] 

*ttS«)Tt?l+1Mt*fT4 o fett*. 4 > 9 v* * y h 

[0 0 0 9] -?-LT*^<0§Wl±, ®.£>X'®twL<r>-fu 

40 l~hi> 0 

[0 0 10] t fc*»WOteOBWtt. 
■C <> ««UWt * <t •) ^ < <^1t«?r J: •) IE5tt^«-BTtg 

[00 1 1] *fc*«W03E»c*fcoatttt, yn-7# 

[0 0 12] SU^^offeog^li, •^>-7';v4 I U-t- 
50 ££«{tt-t-!>.li:K*>& 0 
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[0 0 13] !EU*fc*S&UBOllfeOBA«Hi, 
[0 0 14] 

rami. «a9«KuJtLT4wi»uiS'fr^r*-e**-/ 
[ooi5] lESsan^^^^vf-f >mmim 
[ooi6] ifc*»wo-*jM8»^^*-/o-y 

rn-^7#? h £ 1 T^-f >^[*)tc 1 0 0 0 OflJ£l 
gEJ8«t-*^4 yn — -fT \Z£ tu£* y b *t> 

[0 0 17] i /:$Hiw-iIltti:^^4 - y 
ot, -y'i&trfcfcZ ■{ vj. -y hi££ffl^ 

*i£ -7*n - -fy v -f fca^totcSiti-J Cti s r-I4i 
OT*4o 

[0 0 18] t^±|BO§W*3t)*i-*Ci:<0-C#*, 

fS^'-Zn - 7 1 OKS&HiVtm Ltlt > ^"fOR 

&*75 f , &-7u-7£$ttfo#.Z'( -y httUi 

oTSffi±i;x.f 7f-f>n4Cti:J:o T^jSS ft 
^<)0-C*4Cti#Stt4^f*4„ iWittC 

■t ticFRttftK *asp«Hw«tm-r * - 1 a*-? i4t?)r- 

[0 0 19] MC±fB01fif» ! Sra*:-r4C t«f#4, 
^t4Vn-r<0^#7 r-£flgx./i-/n-7'T W£ffl 




(10) 1 - 1 8 7 9 0 0 

C t U J: o T^fi(Ot#* "C *> Rtftfrf w*WW*0 

[0 0 2 0] ^JoUS P 5 6 0 1 9 8 0*2^Uli«M 

BP*>U S P 5 6 0 1 98 0-§-&ffi<O* 2 fllO^ 3 
JO lf?-fg5 2^f§t-ti. (pressure wave) t-i 

oT^cM y?MSi?^4^>?vi 7 r-7V>? 

UtajBfW ^ > -jr offitflft •} *m&-f Z> W8L~7v - fO X 
*ft'Tv^ 0 fO±fU S P 5 6 0 1 9 8 0-^5r#U*i 

*lh*. RflSfcBffiil-fMfrLT^n-T'TU'f *»flt 
[0021] itUSP 5 4 7 4 7 9 6 @ 

^X-/x7 r-**>-/^{l (Piezoelectric Impulse Je 
t Pump Apparatus) Srffl V^rHI^CDtaHi: L*6T, * ') =f 
^^V*f-K7U-f*iat4it, -f LTfti^ffl^ 

[0 0 2 2] L^L-#X«b0^fS#ftCJ±, ^*^<7) 
[0 0 2 3] 

mw^nmmm] (■ya-yru^^mm.^) mi 

&^ia2l±:fcf&I8K&&-7'n--/T «x. 

40 ^TlOl (ifttajjfcfc LTOT'n-7', WilffS7'o 
-7 , «r*tr*flt*i!tmT»ril»:«itLTV»4*flsft»^ 

(^IJx.lfaW**7^«^) „ 1 0 5<4^>^v^y 
h^y K<0-ttT-*4, KfK^^^^^+*-Sr#-^L 
•ri±da?*4^#^llx.4y<y^> r J i y h^y Kt?* 
Jo 104 li^'r^vx 7hA-;K10 5^e>Rtfcti$tt 

yN'^VjL -y FA7K10 5 OA- AH»f®HT*2> •) % 
EI 2 (CiJV»T 1 0 5 <iy<y;Wvx. y h^y K, 107 (± 

50 i±mznz^im-7'v--7*<kts%LW, zlx i 1 7 
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TV**** 111-1, 111-2. -^o^tlSE 

snrv**»«fc«jitiMi 113. i i sr^m 
[0 024] mmyv-7z<$trmi£i o 7t4i£a}*'; 

7^ (ttttiP) 1 1 9i"C£T;te*K »f5eOEE*^J: 

* * i 2 i «itv^ 0 :ct'ii i i ;o 
i - k 111-2 umfut-^jn^ t . 123 r-m 
-tmm u -:ciitv^ 

t'J7Ul 1 9^feiS#l 0 @*B 
10 3OSIi:fiotiSnc C(OJ:oiii|^fix. 

- 5 0 fcf n ij y h u lit^ - i: **pTtt-e* *) . 

*S«r±IEL^:«3fc« (flRtf 1 * >-f-#U 1 0 0 0 0 
«BLt. ±Ht LTiil x 1 0* ISK) i:t4fc*U 
li^OftKT'n-yox.fy ht$(4. #Ut;f2 0- 1 
0 L<> ifc3Lv*0^#y 

[0 0 2 5] (ttm*0#tt) PttBfflOffi^^ LTIi. 

[0 0 2 6] fU/Wvx7 K*»feOi!tHite 

ffiK# ? l - 1 5 c p s. *W5fctJ**3 0 d y n/c mJ3L 
WiLv^o ifcttJSSrl-5 c p s, *B5R^4:3 40 
0-50dyn/craa/:S^ @ffi±T*0*Wf4a 

[0 0 2 7] ^:»0^>'x7 M±ffi#tt> S 

*fl^Uli«x.lf2me r-500 
Ome r. 3$Ufi 2 m e r - 6 0 m e r^"/n-y 
£. 0. 0 5- 5 0 0^M. #lC(42-5 0 ^ MOigJS 

[o 0 2 8] (ttm^a®:) ^*r^v**y H*»f> 




#|HJ¥l 1 - 1 8 7 9 0 0 

20 

x.^rv^O"CaboT. Io/<7^vx7 Y^y K*EIv* 

>f v^ne;ur^a-;wB.O f TI£^: ( I ) "C 

[0 0 2 9] 
[ft 5] 

R 2 -6-0-fCH 2 -CH 2 -0 + H 



R.-A-O-fCH.-CH -O^-H 
o | £ Z m 

R 4 

[0 0 3 0] (±fE:& (I) «K Ri, R 2 . R3S.O f R4 
Ii7*'***, JM*WU<iW 1 - 4 OiSSItt 

&a^rSt>L, m=0Jg.o n = 0> 4L<lilSm+n 
i3 0t'*oT> m+n=l^l±mi7;«nli0t 

<£>£<, ) 

SUJWfcWUttR** 5 - 1 0 w t %> ^ 'J -fc 'J > £ 5 
- 1 0 w t %, *f"ZVy) 5 - 1 0 w t %, s. 

y^iesS (i) ^?n*7'tfi/>7^3-^ o. 

02~5wt%> J: 0 4f i L < (± 0 . 5-lwt%Sr-t- 
[0 0 3 1] C<D>£#:£ffl^£*§£\ 

ft* Hfctio^ ** f h (oMmmmr; t fcetm $ 

*§£W <omk ~f a - fTV J (7) SSjg u ffl v iS#Olf 14 

[0 0 3 2] (IffitSSOtliOil) Hffl-tKtt 
>* J: C»U*J*t?*»>, *ofSyn-r 
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[0 0 3 3] (SHiivU^f 5 V&) fti L^mt L 
Xlifflx-l£. vl,^ Vmt**-JV (-SH) *<h<0 

zm^zw&mif hKho w-h&WL-fv -•?<?> 

*JBUf-5J— A> (-SH) ^£*S#£-ti:T.fe#. 
BfflSMlc«*S Ztitzimfu - Tcr)^-* - )vm t Bffl 

tefil-ff^-r&C: & D 

Mfc-f&z tw-ez&o :«)»t, Bffl*fitc«xifa 

MWOjtft«:IWjh-r-&«l4««Sr : 3 t i6»!«triJ< 

[0 0 3 4] «AlfiI*ft 1 8 m e r 0«»"/n-rS: 
8 ^ MT^ tr, ttK^lBSR^^IBLfeKHrtt 

(iSAfe : B j c 6 2 o ; > (ft) ttSS, flL¥ 

>x -y h^y K<7)y X;KO|S1fH*r 1 . 2 - 1 . 5mmfl 

skkseu my Xfrfrbotm z*ttcm& o±tB*i±» 

24tf3'j7> ;u) , BffljLUIifcgjKj 7 0 - 1 0 0 ^ 

*JfOSH*i:OSl&li, i»tms*t*«[#o*fH-<> i 
4**, SiS (2.5*0 TT-3 OS-gftf^Tt^o 

[0 0 3 5] 7H 5 K* fc^-A-H 

So f ir;i'*';MftTt*i±y^*7^ K*frfr (-s- 

S-) fcJ&ftU Ziff-rftiCii 1 **, ^ 
[0 0 3 6] BfflSW^O^ W 5 KlWiA*St U 




1 - 1 8 7 9 0 0 

22 

/*£TiE«i*5$;-C-7P$ft&N- (6 -7M 5 K*-/ 
D-fD + -» X?->-f U' (M-(6-Maleimidocaproylox 
y) succinimide) Sr-i-frl^ (EMCSKf: Do j i 

[0 0 3 7] 
[ft 6] 

O O 
10 [] N - (CH 2 ) 5 -COO-N^| 

o o 

[0 0 3 8] Lfc&«-/n- :/ 

li, «x«fDNAIi»-&J««tfflv»rDNA* , i»-&« 
1"&l^tC5' *SBOK*i: LT 5 ' -Thiol -Mo 
d i f i e r C 6 (Glen Researches?) &fflv*£$U; 

o 

20 [0 0 3 9] (7 5 ;SU«yS) B5efl:t-?IJfl?1- 

K*<oa-&*?*^Ufe, Wx.lfi#*->* (B 
tt-t) t75/i (f^7-n-7**Sg) oa^fc**** 

mfrhzzmmmwizmifiLfct). .x#*ya6**i-* 

[0040] ±&Ltz£di l zmi&mm£-*m&m-y'u 
30 -rnizmtizK^i.zRfcLx&mm&iWti&i-zxi 

h toti7n - rottis *%)-iz-tz, zttfx-^Zo 

<0 «f*# * O X sK y »t 4 n - r t *«J#E 

mz-?v--7T\><i*vmx'$iZ> 0 Hui^SBioiaat 

E^JSB^-^T^^ -T'J r^C -If- -> a -VKISK**-*-* 

o/W -7*'; ^^-e-vs >»:H#i-4»fl-tia*i:oR 
l6t=«-^i-4'fftt-»fcO«tc «; >7>-S!i73-t LT0Jxlf 
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[0 0 4 1 ] (7 W OSIffi) £(::aM&9§(::ft«7n- 

SWtLtyj-b'JV?. 5wt%sM^7. 5wt 
%, ft->TU3-^7. 5wt%. JiBB— {Kg*: (I) 

£ : 7-tfvy-^EH ; JHWvr -f >^ 5 ($*) yo 
tt*) 1 w t %Z^ts%LW-*mi£.-fZ>o *t;*3lU^* 
-^S^^Ltv^, ffc£# ? 0!];Llf 2 - 5 0 0 Ome 
r #CIJ2-60mer HgE©— *«W/D- 

»:/n--r*±EilMt:K» 0fx.lf*K* f O. 05-50 
O^M, #1:1*2-5 0^1^0^1^ fgifrtfcOfeJK^ 
l-15cps,#i:iil-5cps, i tzmmmUtf ' 
3 0 d y n/cmJa±, #11(4 3 0-50dyn/cm 

•y b^y KSr, 8B««7l^f 5 K*i««*LTV>4B 
bWvx y h ^ y K«0 / X;u® £ 05i^7> J 1 . 2 — 
1. 5mmSSi:lT?ia«$^ i;Wvi7hA 7 

,-Ky7M >^t:ffli/>4/Wvx7 h^sy KO»f£Jga* 
360X720dpi C0^(C(4 % 3 6 0 dpi <7>7jft JO 
IC(4 1 Hfttaj^ 2 H^HtttJ 7 2 0 dpi <0^(6]{Z 
14 1 lHll±aif£5ls]£l±tiJ£-£.i> iv^^ttT-Xtf y 

QtoxXy hFa<0^^-X(i^l 0 0 

[0 0 4 2] *WHffl±W7l/>f 5 Kg 

S*S («2 5t) -C-3 0S«It+&t*l., -^«9f£@ 40 

[0 0 4 3] :;T-;flM7 , D-7'7V«fflV>T > 
«xlf«W««lO«m**frft-9»'&<o«fctB»« (S/ 
NJt) <£>|6]-h£@'£> ^t^ifitLT, itaVn-/ 

»5M«f > -T* * K * ti & 1i«J^m^ t m& L 4 v » J: 
Xtttfflxif, K@ffl^2%^->iflirtr;wr5 > 




1 1 - 1 8 7 9 0 0 

24 

-Bo L^L, ^IttDNAOqRfctE* 
^7->Jfll?tT^7*5 >7Ki#jK^^a-f-l.o nS-cOT'n -y 
* > if <DJLW±'&WIZJ& U Tff ^ x. (f A < , «x.tf * > 
■T';K0|g7' , n-m--l'^<7?fit^^^-^(7)^.^ y h 

7*n - y L m v »« t- tPl $ ft T v » 4 *# (c 
[0 0 4 4] Z<r>mz\^X\'$m.-th-fu--r7V4\$4: 

^•7-n-^^#^-^tr^85:<OX.-K y h 
UUv\ -5- LtiOi^^Si: i ot^ayo - ■/ 
U Eg $ n V n - 7* T li , •€■ ©ft* ift — 

x.if-y-^T'jU'U-g-inrv^pTtgttoabs. ig^eg^ij 
> -/^ * m& l xmm m -*mm t mk-r n - v t 

^4? y YiZ&WZ'^ -X') y K(7>W*l*m^ai^OBE 

aoMTtasts. tK\zx.^x^-yf)v^(n^m^i 

fl>J:T4r^Ti:iv>!tt> ^-^O^^y hiZtelfZ 

4 0 itUCi •j^K-^il^OiagE^JcO^^fi 1 ^ 
^i* ! t^o ifc*»Wi:«t>4^n-7 , 71/'f«) 

#^W^iSgE?iJ<7)X^"J -->^^DNAtc^i-<z> 

[0 0 4 5] U >^Vi-y K 7 KOtS) ^i5±|B 

;wviy h^s-y VXft%nmi&.<?)*-Z3mi,tzi> t * 

W U iJ r 14 ifx -/ffoliE * f ijffl L r y X;n*i<o 
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25 

ifcDNAor*iati;:J: OJ»***t*fc*. *k 

[0 0 4 6] Ii:2 £l±0*# v FB"C**Six4«Bl 

(PNA/DNA) -^iT% fljfc Ltt 

#]<hLT(i. f**y'J#«i (DNA) 7 > n~7 J , U 
(RN A) yo-yS^T'f W (PNA) 
yn-7^^tfi(7)T*i^o PNAfiDNA^i^ 

4tt<oi&^ ( r t-*- > . 7T~y, ^>> vh~>>) 

-a* TIEsS (II) U^S ft 

[0 0 4 7] 20 
Ht 7] 




JO 



V 

OH 

[0 0 4 8] TBaseJ liDNA?"iSt*4 

9M<oa& (T7->, vhv>, ^5>, yr-» 

<D$l)Xfr*7F-t 0 J^pl±PNA<OtS3ISt**>i-o ) 
PNAI*. «;tl* t BOCSifflMS^Fmo c MB 

4f*o**u#-f*sii^»tt4:*ru jit* 

«L<J4^<iB<bi**!e-C**o 

&R#&a s &v»7t * ic d n a -fu - -r t sift— *ifi 



11-18 7 9 0 0 
f LTHSL/:*^i:«StK^D-7'7l/'f 

j.o»fliftuEit$*i.fcPNA-ro-rru'f *s 

•7Y l"( (Dftmmit&m&Jf&t LTJiDNAT'n-y 
^RNAfa-^tTO^ PNA^n-y<o*SiB 

fe-tirO— o(i_hiEL^:<7)t|Bl«<7)^^-^* (PNA* 
3g) tvM5 K* (BfflScIS) O&^fr-tir-C&^o P 
NA*Sffl^O^*-;i-*<7)^Ai±. PNAT'o- 
y^N^SS (DNAO 5 ' *3gi;«a) tC^*-;u*=S: 
^•tfV^T-O (CH(NH2)(C00H)CH2SH) At"<2> 
:tt*3*JiiS„ PNA^D-ytON^S^yXf 
^>co^A(±. 0!lxff PNA7*n-7'<7)N*Sg<7)T 5 y 

otff^i £ i/:PNA7'n-7'iON*S 
<7>T 5 7*i:0!)x.tfN2H(CH2)2O(CH2)2OCH2COOHcO J: 9 (C 

-cot 5 /^t v^t-'C >co*;u--K^->;v^t 
-tiraci tf'J >*-*^LTPNA7'D-rcON*Jg^ 
x^r05r^?«:Hti4, .2<7>*£i: >j >• # 
-S^LTlHtflfiltiiiALt*^ PNA/n 

[0 0 4 9] i^PNAti-?-<0ta*S{Zj:cT<±7K(-*t 
PNAW b <;7;l/?J-ngj=®t (fajxlfo. lwt%h 

^*-^*o»fi:m:*->^f->— oastttiw^ pn 

A<7>^;t-;u*t@fflJI®<0-? W $ KafefcoRJ&ab^ 
<7)X *)— ^co|6]±?rll^±T-fiFi Lv\, JfcDNA/o 
-r^RNA-Zn-rco^SgU^XL^^^-^^tE 
*£IiOvU>f 5 K*ORJ6^|IIliDMEtfc*U3 0^- 

PNAC0*-g-tC(±/<r;Uv*jL -y h^ y K£fflv*fc*§ 

[0 0 5 0] JHzTxt—rt LT«±^7'o-7'tc|®^ 



-14- 




27 

H £ Uffl-r « d t A ? r- £ & „ 
[0 0 5 1 ] tt±t£9! LftNtC'f > * v*i v MffcffiVn 

-fu-y'T U-f <0*!S^ft{CJ:tL(ir, Sr 70 

«ATSF»U»j£-*-4 - t t5 s T-§ £<, fcfcflW/n - 7* 

r«&<> jaofc*aeKEyijs#i.fc8s»7-n-;rT 

i"ftS*t»$«i:, L*tfi3^hr«lt*Ct 
a ? T*£4 0 

[0 0 5 2] &£.L<7>.r t J±*f^qUj3t»r^ffiU7 J. 20 
v»o 08 x If -T n - 7*j§ ?K75 ? flt#& 

(SNJt) •}-^|6)±$-*^it* s T-§-5.<, 

tLtSII^i^^iifcffil^i^tUv^ JIT 

[0 0 5 3] Hl5tC, &mW.l~&l-f2>-fa-7TU-(<7) 
— ®l£7jrto 15 (A) (i^PffiHT** , [15 (B) (i 

•€-<7>BBBfffiiiiT-*>^o ;oyn-rri/'fii > @*bi 

0 3±{c-7 h >; ^xttl-ES$n.7t!HISC (7^;w) 12 

7 Sr3g*Lfcft*«at*t4"7 h 'J 1 2 40 

5*Rltfc«ii**1-4o ^ h 1 2 5 K 

ioT5lv^;fBg|$*t^:7i;u 1 2 7<±, vpj 
*->«t»<0jr»?L (< t LTRtt 

T\ -e-OMNifiaW^fctK -eojSMl 2 9iri±Hffl 

1 0 3 0SIiWiBL<:tt8i:*S. H*I 1 0 3^SI 

4o 

[0 0 5 4] "7 h ? X^t-^Ztefo-t&mAl*. f 




fSf 1 1-18 7 9 0 0 

2S 

^■{Cll, ttffiSft, s/NJtRtffiattofflJ:*;**-*- 

4t23ttt**-r*t«>* t ain»»o -to* 
o»fl6^7>^if <bti4 0 mm^mmt lxu. rt?n 

0**H»*€^Sl***^*$*fcfcOj&^if fc*L4 0 * 
*tt#llO*fl:«tL-Cli, WxIfUVl/vXh, DE 

EP-uvi^vxh, %mtmimmmim^zz t# 

t*Ho UVl/ v X h t LTI±, Ift-fJ-fV/l/^- 

tr* r v k* u k 7 x y - A>mnB-ttm 

#)i&-vTV7-7 bf<0#vUv7 h 

[0 0 5 5] DEEP-UVl/y^l'nm tfvffi 
Uv* h t LT\ fiRlf, ^'J^f^M K 

^\ Aft* 'J l-h^f^v'^l'T'D kT >*Oftlt* 

3, 3' -vTv Ky'7i-*XA*>, iiJ:^ 

[0 0 5 6] SftttKftMBJ: LT(±, ^>'/7x; 

iJil/f, 

^ > v ;u^(7) ^ -> A aut-g-^o ^ <b S If n 

4, ia, iTtii, 2ttJa±«o**-&n$saii*2~ i o 
**%ea:**Lfc, .fjx^f>7i"; ^- i* 

75"; ^^JHfe*«aifl-*fflv»4 
[0 0 5 7] fc*5, 7*o-7*i:«fl«|!^KOjRlL.!»<0^m 

[0 0 5 8] ^H±|BLfc«=&*tfl-*fflv»-C-7 h 'J ?X 
h L/w»Bi J f^JR±tZ7* FVy^ h h \^/*9 — 

If, #B6^-<7) i {><0?r7 * hvx? 5rfflv»^7 t FVV^ 
7 7-f-0 7'n-lr^(c < t t)g7fe> «KI^Cr« 
ft-f 4 i t u J: 0 / ^ - ^ > tr-f z, z t 4 pf ffix-* 4 „ 

[0 0 5 9] ;;T7 h 'j^^. 1 2 5 ^WB&^t Lfc* 
£\ -7 l 2 5<7)*®lii»7K14i:^4o -<^«ffi 
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29 

'p<r>®.w.-f fnw^x-fu--rmw^^^.tzt it 
^s.^* ££(;&£„ 4*:, Pn^uBa-r-s^i^nn 

V^frffllzm&Ztit.zmK&rfv-y'm&mX'ffytcC'o 
[0 0 6 0] iiHTs «B»tf>£#W*li-*«0 

[0 0 6 1 ] -k^^^)Uff)!&m (HffiSMcOliasSE) £ 

-/ n - -7* t s* & t -r -2» -nm k o v > r i&w -r 
n^^z>-u^to^t>^\zt^x^£i,o mk.\x-f 

K* £ig A L T iJ < £ t -C •> ^ )V\Z&® L V n - 

r 5 / * * mm. -f n - r** t - *-r & mm. r n - u it 

LtllSfflSI^x^^ ySoJAWi Lvv £<0 
^^tlg^of&oa-g-^-iirfc Ltd, CTx.lf*;u.-P^rv 

AKJ:*) ^^Ctt^^T'n-ricJtLtlilffi 

[0062] r 5 ym j n-#*'>m<Dmftm.w^<vm^ 
a. mss&LtzmizmmtLxtfjxm.tm^zm&iz 

£SuB t-ftffi $ r 5 y & zmx L tz -> 9 > ft* 

$J (05x.lfN- /3 - (7^xf*) _ y _ 7 = y/ n 
«SJlBO*Bl*kKJE&$*4£tUJ:orif*d £t** 

[0 0 6 3] £&N-/?- (7 5;xf^) - y -T5 




1fS¥l 1 - 1 8 7 9 0 0 

30 

J -fu M)\> Y 'J * l-Jf/y? y -?') v K#v-7*n 

o 

(CHsO) 2 S i C3H6NHC2H4NH2 

[0 0 6 4 ] 
70 [ft 8] 

/°\ 

(CH 3 0) 3 SiC 3 H g OCH 2 CH-CH 2 

[0 0 6 5] ®^^v^^ (7l/>f ^ K7x 

[0 0 6 6] 
[ft 9] 

o o 

20 tO N "<S>- <CH 2 >3-COO-N^] 

[0 0 6 7] ±|BL/>:@fflO^MJaaUiJv»Ti^*v 
36*HffiSEiBl-#AL.fc»6\ K^-^^v^fc •7*0-7' 

mzKfc^zmMWKiiirtrTk&mmzm&i-zm&iz 

30 »iLt>()OT*5o 

[0 0 6 8] ttzMttt LT#»*«tfflv>4*i*. 0!) 
x.if0rganic Thin Films and Surface, Vol.20, Academ 

ic PressOJ(S5#UfB«l0^aUJ: »)»ll&a6«*lBU*. 
*;v.f*y*iS^li75 7if^$At^it 

liSL^^yXS^tl^it^S/i^x.f^yl 

vft#**fflv»rr ^i-px^yj^ 

|AU»), St:ii7l/^ 5 K***A-r*£t t^TIB 
-C*&o t £^>-^±fBL^@ffl-^Oft8SO#A{i> S 

mx$>tu£mm$mizx}s>zi- y*?tj v^a-hm 

®tc«*&i-tvif J: < > $ 7iT h >; ^ X^^T'*ttJf 4 
> ^ v * •? h S^H ioT§7x 

[0 0 6 9] 4 fc. "/n- 7* 

tLT(±Wi.(f, #^B8 6 0-0 1 5 5 6 0 -f-^fRKSB 
«$jtrv^«tc, #J3&3l«^®«rKfti!&aLT7KKI£ 
50 ?r«AL> *v»-cr5y***i-*->9>ft*»*-s-tf 
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31 

[0070] sfc, «raa»<o*«*ta7ictto»^. m 

LTi3< C k tt'Ho 

J: ^ h U 9»v>S*te*ft.^1-&.r 

kfcpTUg 

[0 0 7 1 ] £ J hhfrt^jL\$-7u---fm 

i* ft i z. a m <D$im z -t n if x v ^ t iz & a 0 
[0 0 7 2] h »; ^x^->co^;u<o-^x^ 

[0 0 7 3] ftttLTIi, i5i:itifit¥ffil 

[0 0 7 4] ->x;W>fXtLm JRJfcttOft. T 
^mJ^Trt^Si LV^ 0 0IJ£(^ HI 5 U^"f ± o *.x 
*-<0 1i2OK£S:2 0 0 p m&T t-fZ Z tjb*T'£ 2>o 

1 ^mgJltt^iti^^o 

[0 0 7 5] &">jt*OByW£lR«±. El 5 O J: 9 ti^FS 

[0076] Re-r&* ^BoffiBtti, msL\*4>* 

ffig k S tL a § * ;p 4; co n U#^Offi*r *t* r 

^<t9^BFSUIS:^'fack^fi 1 iL<, *fcTW£ 

^■OSi«^i^Otft(|0 1/2-2 f&*>«BK* 
[0 0 7 7] *jLfrZjE-fiJ&ffiJtt-r&i*& 




(17) SfrmW-l 1 - 1 8 7 9 0 0 

32 

4 1 c mX 1 c m) ki" & k. =7 > kf-J- 

fefrh 1 0 01SX l 0 01B. **v>ti % 1 0 0 01@x 1 

0 o o«ai±o^n-yaa^ffi-f ka*si tv^ 

EMitO-2^1-2 0 0^m, »*-f**i/H« 
<7>SEg|£ 2 0 O^mUTtt^OA^i Lv> 0 
[0 0 7 8] i^^^xof^ (Bffi*ffi**?><?>Jfi5 

10 JL ft»-f ^^n-y?#^co*^^#lgtT*^^tia 
^\ 4JS L < li 1 - 2 0 ^mtt^C^Wi Lv\> gp 
^<0J;^&JI£k-f&*r kliioT, Wxlf-f >?v* 
xy hPtmftSrfflv.^Trn-r^iSSr^^jL^Uflfc^-f 

h«rB*-f*-t**H«l4:iRFttUL^WSEL 

^fieUih#£^*c:k^T*§, ^n*n>^*-v 
a > * X *S* Kf JJb-f ^ £ k # & o 
20 [0 0 7 9] f^tz. ±|EOMi L^IlOiRT^^x 
^OSfllli, 2 0 0 / imX 2 0 0^mX20//m, 

8 0 0 pl^^ o ifc, C10^^XT\ Bft-f 
a* jL^MOgEJf (B 1 Ox) tHttC2 0 0/^mi:t 
^k 6 2 5l@/cm 2 (7)*x.^^JK^#^ttao "fife 
^>^-^~k Ul 0 2 1@/cm 2 W±O*^;^SSr^r 

JE^mmtL. B»-f **i;HWoffi«tt 5/imk 

;K7)#Sii 0 . Ipli40, 1 0 0 0 0 0 0 

[0 0 8 0] *®»Ui3v^T-rn-r*j8[. **VM±. 
^n-rkR^i-^i^RO*i;^oft|&fKiii. 011 
it tf * x. ;vco$»k (2 k -f ±feotf 
IRtaO. 1 tfnV 7 (p I ) frb 1 t/'J 
y Y)V ( n 1 ) kft£ 0 vh'J ? X*fe&ZKZ> 

mmzttLximm&t Ltzm&i^ mm^x^xit, 

£\ 0Jx.if, *x;K7)i OfSi^gtl 0^O?Sa?:«*& 
U «»S*4:im4o "f ftp l*f>fgfc 

1 0 n 1 OiS^r^-f ^ k l:44o v>-f tto^tc 

50 (i m * - XHsmm tcfifi^ i L X J > ? Srttm 
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33 

p l ^<blfci o n l -eab-&<or% ;<oAfi 

[oo8i] *si»tcj:inf, «ssoi2;*«»){±» mm-y 

[0 0 8 2] Mfli:fflt>W>^yi7 hai±#(cSlJ 
RS*Lftv»*», «x.{ftTJi'/v*iy hft. &iftftf&?££ 

[0 0 8 3] i:^6f*^i:iJV>TBffil 03tLT 

*fcft«*0^i|gg£#AT-§£fcOtr;fc*U4*&<, II: 

tr 14 @*B 4r ##fi<J £ ifW ft ®*B t 1" * d t Hmt 
Lv> 0 *<0£o%#nt LTI409x.{4\ «H 

- - h ^'Ufv aft \£=-n>mmm 

tr StJ»&«^ffl v> h ft & o 
[0 0 8 4] *»W-?liwftfc , 7n-rTWKEl&-*- 

U aSftRje*ftU*#, KI5 50 
iffii, fflSU O ■? i ;Mc * ft -6 RjS>f< § $r S ?R 

o^i^Ko-en-rtLtz, 7 , o-7'ics:is$**-^§^ft 

=r>^5^-v-3>«0ftv», 5gSfi«;ftiB[<0ft^Br|gt 
ft&o ill K5*LfcftROA-7K£#H»O«K<0£< 40 

^^/^^->i±s*itfcft*o s?t> i*t«?,Rj£-.-r-<# 

[0 0 8 5] *»WC(4, *«K.e-g-r*7t*Utt*&i- 
[0 0 8 6] JttT*i6«*tor*|&W*3EU»iWU» 




1 - 1 8 7 9 0 0 

[0 0 8 7] ^Jftfli 1 

( i ) 

JWU-ftttLfco a«f-C2 0«-MiB*«Ef5lc* 

£fr</\ fot, *ftt:J: ►j^JSr^L^o aE@7Kr- 

£2 O^ratfo/co ^(-, ^*68 CCUiniSLfc 1 NtK 

[0 0 8 8] ( 2 ) Sffi&g 

T 5 (N— /? — 

tr -> 9 > * ? > fm mshz, : k b m 6 o 3 ; mm 
it^Tm m) nm) oiwt istt- 2 u# 

tK^l^o -^v^T-i<7)j#?sn±ie (1) x-fttzmm* 

IS (2 5C) T*2 0MgL/;i, 3l§±»fT, S?£ 

yX?y> ? K (N-(6-Maleimidocaproyloxy)succini 
mide;Doj i nttS) (WI^EMC S ^2. 7 

mglflU yVfW**#yK (DMSO) 

y-;ucoi : 1 mmz m mumtfo. 3mg/mi tft 
iii:IHL/:EMC S?g?K*ffljtL7t 0 y7>*77 
y^i5rffo^A*77«5-itf)EMC SSffiUSiS 
T*2B#r4?£LT, y7>*';7') y^ICiot^ 
X^ffi(ia«F$tLTV^T 5 y^t EMCSitW* 
A- * * * * RI& S * >i o i O ttJK -C 9 ^ «SEB t= 
liEMCSftJUOTl/'f? K***fEBicfffti"4ii:t= 
ft^>o EMC S^^f>?|#±{ffc7y9^«(4DMS 0 

j- >v ccx ^ y - r-wi^a^ u 

[0 0 8 9] (3) 7*D-7DNA^S 
DNAi»-&ja:««:fflv»TEyiJ#-S-l <0— 
^L/c fti5K?iJS-^l O— ^iIDNA*^i;(4DNA 
l»*««-C«)*«flp|:f t-**f -f 7 7^7 (Th 
i o 1 -Mo d i f i e r ) (^^n-f (G 1 e 
nResearch) ttSS) ^ffl^^f 
^ (SH) MIALt atv»Tii#OK«fl|*4TV»D 
NASrisIiRL. J§5i$^#^ h 7 ^ -CTfflS 

E?9*9-: 1 

5 ' HS- (CH2 ) e -0-P02 -O-ACTGGCCGTCGTTTTACA 3 ' 

(4) B J 7*') > ^ — (-4-5>DNAttfctB^ j3XW&fiL<^ 
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35 

±KK?iJ#^- 1 O-^flD N A **»«JS**ft 4 0 0m 
g/mlC^^ioCTEM (lOmM Tris- 
HC 1 (pH8) / ImM EDTA/fogiS) t-lgfi? 

[0 0 9 0] 9" >; -t 'J > 7 . 5wt%, Sl5Jt 7 . 5 w t 
%, ^^-v^';^-^7. 5wt%, #^±.15-^ 
(I) T*7p$tl*T-fc^l'>T^=i-^ (iSp^ : T-t 

fuy-^EH ; nmyrj >r 5 (») *±g!) 1 

w t SrfflitU ±iEDN AJS&lcflnx.. 

-#fID N A OftJ&i/tS^ 8^Mt^^.J:d UPS L 
to ;<7>iE#^Sii^li3 0-5 0 dyne/cm<7) 

$efflfiT-**K ifcttKiii. 8 cps (ElftStt: 

-y h 7"J > ? - (j8jp D p£ : b j c 6 2 0 ; > 
«*) tt «) m 4 > 9 9 > 9 izftm u<-?)i> v i 

>?- :bjc 6 2 0 (m tt«) 

J^KO/N'T'^yi y >?-l±3 6 0 X 7 2 0 d 

P i <0»f££T-EP*'6TjtE-c£>& 0 ^v>f:^y'J>?- 
K±fB (2) T-illLfcA'yXf^giL, -7*n-^ 

£ <OffiSH± 1 . 2-1. 5mm-e*of;„ i^X 
*7f-f >^i±. 3 6 0 dpi O^ftKli 1 ®«9-*tf-y 
■yM >rof*2 IU<7>£lJtajtfi : &>- 1 > 7 2 0 d p i «7j 
|fi]t-{i 1 EJOXtf-y tM > ^<Of&5 11<7>2glti:iil&lT& O 
*K*fMK5fcLfco X#yT4 >y*T&* tfJXffi.* 

^i3±ie-7''; > i ttffii&ft*^ <7>DNA7 
n-r»jftoetm*tt»2 4 p 1 -e*ofco 
[0 0 9 1] (5) 7'n7*>y'R$ 

1M NaCI/50mM'JySW (pH7. 0) 
*ifc-ei*»U **7^«^®ODNA5r#tf?e^^^ 

LT 2 B*wifc«U /D'^vTOi 

[0 0 9 2] (6) yWT-'J ^^4f-->3 >R)£ 

mm^- i odna tfflMW^*i^E?'j**-r-5»-*« 

DNAiDNA6»^««-C^l8U 5* *JHcn-*- 
5 >*«f#$*T*liMbLfc-*«DNA*»fco 
«l&ft-#IIDNA£ 1M NaCI/5 0mM'J>S 
ftaSifc ( P H7. 0) K«S&«j£l juMfcfc&J:-,^ 

»u £o»««h-±ie (5) t#fcro7*v^i 

Lfcyn-7*7l"ft«i»U MiS (2 5*C) -C3B#^ 

yW ■7*';^'f-b*- ->3 yRS^ffo^ 7n- 

7TUJilM NaCl/5 0mM'J>ii«{p 




(19) #BB¥ 1 1 - 1 8 7 9 0 0 

36 

H7. 0) igjSTSE^LTVn-r^&fc/W:/'; ^ 
ARGUS 50 ; ifit&* h - 9 X (1*) ttS8) & 

[0 0 9 3] ( 7 ) »* 

««fcfb-*»lDNA t*^-yf-C**E9iJ#* 1 OS 
WLrfti-70)X#y hT*(±4 6 0 OmStifio^o 

*LTV»4ttS<07*n-7*71/'f4'Sjiaiftft 

(1*) tt») tm^xwimvtco *<?>m%:*&Mmizfr 

a) ^OXi)f7 h^lilJRftiot, £ tzZ<DW& 
77*^)7 0- 1 0 0// raWilflCiiCt, 

b) BMTf -y h t<^Bi:ii^^#7 botttl 
tB&^Lv^, #jl 0 0//m<30X^-X^f)> 

#y h*«sv»uwitn«2:ur^*it, 

c ) ^**y watn-hm^x^&z. tww^frttto 

20 tz 0 

[0 0 9 4] ZOZtl±-7u-77l"(±.r*'^-7'>) 9~ 

%x-$>z> 0 

[0 0 9 5] HifeFU 2 

(/Wvx7 Ft-'J ^ilv«7n-77H 

as) 

(i) ±K*jfcm<o (i) so-* (2) t£<mmi~L 

X7a-7-Tls4m<V$mi&mi:MLtz1f?Xfcim± 
30 Lf-Zo 

[0 0 9 6] (2) -rn-rDNAco^-fiS; 
DNAe»-&*«*fflv»-cE^#*l ~4<0— 
^SL/; 0 ^^K?iJ#-f-l-4 0-3p:iI^(± > Hit 
tfl 1 t?fflv»7t:E5iJ#-f- 1 L> 1 ffl^ft?*^ 

tot se?ij#-^ 2 , 3 m&mt z-ttcbo* BMtt 

3, ^LT6S^fk^Hi-7'c*><7)tE7 r 'J#-§-4 t L^io 
i Se^'J*^- 1 - 4 <0 -*jS D N A *ig J± D N A g S* 
^IST-cO-g-fiEBtlCT h iol -Modifier (G 
lenResearc httM) tffl v^fPU <t o 
40 -n- (SH) *v»ra#OK«KSrfrV» 
DNAtHlRU &&WL#-9w YV^V-i -izxmm 

E?y#-9- : 2 

5 ' HS- (Ofe ) 6 -0-P02 -0-ACTGGCCGTT6TTTTACA 3 ' 

: 3 

5 ' HS- (CH2 ) 6 -0-P02 -O-ACTGGCCGC 1 1 1 1 1 1 AC A 3 ' 

E^JS-i- : 4 

s ' HS- (CH2 ) 6 -0-P02 -O-ACTGGC ATCTTGT TTACA 3 ' 

50 (3) B J V; > 9-iZ£ZDNA7v-7<DVtm, & 
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WIO (4) (iffi<RLfc*fti:ra»0*ft-C4aaoilt 

£<, >*u±ie (i) tmcij&X'ftj&L 

■7^#^ S:K^7^«0 3X3 mm<7)4O0x>J 

^i:^>f y 7 < >?Ltz 0 Tfai:<DXtf yy- 10 

[0097] (4) yn-y^r> 

1M NaCl/SOmM^Silil (pH7. 0) 
it L 7t o * v * T # 7 X U i 2 % ^ v jfii J # T ^ y < > tK i# 

[0 0 9 8] (5) /nO'V ^-tf-va >R)£ 

mm^t i o d n a t ttm& * &&w&} z m-t & 

DNA^DNAg a^JS^-C^-^: L . 5' tSCn-^ 
^ >^*S^^^T^^t-^fIDNA^t#^ 0 
fb-*i!DNA* 1 M NaCl/50mM'J 
*(pH7. 0) Cf»ISl^MkftSJ:oi:»)» 
U (4) T^^tt/iT'n-^'TU^ t^^'J ^-tf 

ilM NaCl/SOmM 1 ] ffi (pH7. 

o) iecrft^Ltyn-y^kA^yu^XL JO 

ARGUS 5 0 ; h-?* (flc) ttS) 

[0 0 9 9] (6) @* 

S«Mt-*« DNAt 5^-7 7 * -e * h mm^ 1 <T> D 

NA"/n-r^#7 hT*(i4 6 0 0Of*iT^^<7) 

DNAyn-yo^^7ht*(i, 2 8 0 0OS*iA J ft 
f>tL/Co 3 a* ^ 7 f t*t&E?i]f *t 3 O 

EW»*4<ODNA-eii«*tt««IS*L4r^ofco JSl± 
<0***>. DNA7 W**±^^»te<9— *«D 
N A £#Hfft U^m-f ^ - £ rt ? 7? £ o 
[0100] *i£0IJ 3 

WODNAyn-yoiSSt/Wyxv Mttffi 
#14) 50 




4*BS¥ 1 1 - 1 8 7 9 0 0 

( 1 ) DNA^n-r<7)M 
«Ti:^tie»f 5(7)E?ijm-2)-*iSDNA*D 

0. 2mg/mK 2mg/mK 1 5mg/m 1 Ct 4 
^i^CTEill (1 OmM Tris-HCl (pH 
8) /ImM EDTA*»«) K»«U S*OH& 
*33KWODNA-rn-r»jRS:|B«L)t (jE»*«S 
ttiRttaue*€>JWJL*:) o 

mm^ : 5 

5 ' GCCTGATCAGGC 3 ' 
(2) BJ7''] >*-U*&Rfcffi 

7. 5%. ±ie-J&* (I) ^Sft*«it*r*1"*7 
■tf l/>7^n-;i/ (Sn n n^ : T^r^^y -;UEH ; Jl| 
977^/^^^ («) tt») 1 %£^tr;ki#i££ffl 
StU ::07K»te£±IE (1) T-HgLfcSfcJKO. 2 m 
g/m 1 0*/n-y^fl3[USnx.T. ft&«JKj&*gj0. 0 
2mg/ml (3/iM) CfKL^Zo 
JfcfSJ 1 tfflv^:/N'7^yx 7 h 7*V > ?m<oj >i? 9> 

[0101] *Ci7''J >^i:A4t>fXo7;^«t 
£S*U M7;K«<0 3 X 5¥^^ >f Ox'J 7CWL 

(i, ±f£^ i ;rtl3 60X720dp iOfStX-fy 

frb LTB J 6 2 >^ £i£7A^1£±U 

[0102] ;jci:^<07;^K±i:x,f7 h 
^rn-^£TEi#^£ffl^T[§]JKU y^««ftUJ: 

* h;n:j: o*5e tfc 0 zzxmmmz&tbbtizmm 

9 0#^(i2 4 ^ni; y hm^o flT3 6 0 X7 
2 0dpi <W&mX3 X >^~<D^ X ) 7\Z7*^v 

74 >7LtzT)l'<1fiL1>*4lSc-X:$>2>frb* 
24 (tfn'J-y h^) X (720X360) X (3X 
5) X4tfc=3 7 3 M \ 

t^&o iOioyD-X^g^t2 6 0 nmtC^tt 
tL^Syn-yo2 6 0 nmUfeit 
^>©.7fea?:I13 U^"To 
[0 10 3] ±15 (2) t^<PI«C0Sf / P^, iS*2m 
g/m U 1 Smg/ml^^O^D-yit^V^T 

JS(i3 0 (0. 2mg/ml) 2 
(1. 5rag/ml) tLtZo &fem*b®WLZtttz*7* 

rmkm>tf*^Jti£<om&*m3\z^'t 0 
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I 0 .1 0 4 1 ( 3 ) *S* 

■J h<7)*tlt%3i?mm-?1botZo itzmS.2 2 5 /uM<7) 

m#-*m^rit&.l.tzx#? hli<{>i?x#v Y tit® 
LX%T<T)$lti&B?>biitz 0 
[01 05] m&M 4 

(1) tt^o-r^#s 

7f-> (Jill* TAJ tHS) *»c,44*ll*ftl Ome 
r (-£■)£;£&) , oligoA(40-60mer;7T 
^-^vTttSS) , poly (dA) (300~-400m 
e r ; 7r^7-/7fi® t-f-ir^T E»*"C*!RL 
TfMt^l mg/m IC44J: ?1IU ftSOU 
a^«tt-7n--r»Sfc*fli*Lfco itMOme r (Dig 
^@S?iJ (E?iJ##: 6) liBToaDTfti. 

Efll** : 6 

5 ' AAAAAAAAAA 3 ' 

(2) ^V;Pyx7 h-^V > i^DNAMWtt 
tB 

^ 'j -t v > 7 . 5wt%, mss 7 . 5 w t %&i/ f _tie— 

ft* (I) T-7F$tL4T-bf-U->r;Pn-;i, mSx%> : 

7tfu;-^EH ; ji|®f7T-f iwt% 
**tr*»«*fli*U wOTK^tST-±f£ (1) -CfME 
Lfc#*O«ai-/o-r»«*«*«ft*««j0. lmg 

I o i o 6 j mmm 3 1 mm* -h'j? ->*tc?c« 

x-f >^tt««:B«U-r«J|L^o 1 0 

me rM4 0-6 Ome r«SSfo-/C|3Lt 

-m-"f7& s Wt>*t7t 0 i/;3 0 0-4 0 0me r <0& 



40 



[0107] &{z&Aoiim.-ru-7mw.*m^xvtWL 

Ltz7v-7Tl"(±<DX#y h SrHM^ll 3 t Wiffilz L 
TIHRL^o HJRLfcttRr7n--7ftttl 0 0// 1 £i£ 

taHPLcr-^WL, ttfln»o»iKt<ojfci)![u x-oxte 

S/Uli 1 M f- xfjt-7 5 >7-tf- h £#tr7- 7 0 
/o %T-fc h- h U^iSS^Edi *Hfo£ 0 fog*, # 

3E* * #«t & ri» o rt: c: i: ^ttaST* § tz a tfz®WLfz 
[0108] 5 

(R)£-B#f H l<7)^W) *jfc0Uo (4) tzfev^r, SB*:/ 

20 ^^- + 1:10*, 9 033\ -Bfc^S. (2 5*C) fit 
«LfcJ£Hfl-»i*itm tmmzLX-7'u-7TU-< 
dtU #*Ofn-77V-f^'f yv^-f-tf-vav 
R£t:ftLf-:„ f 0^*9 055\ RV t -®,Rfc2*tfz-7 
D-y7i"fi:ov>rii, ^ruiSCTi x%hfitz-fu 

n - r^JSO f- * - w^RlSfi 3 0 $5"Cl213r» 
7LTvS$i { lt.!W:^oto -^SSNfWI**l 053- 
<r>-7u-rfTV<H±3mW 1 ^-e^tcJt^T, 70%g 
JO SW**l-C*ofc. 
[01 09] 6 

^tB) 

(1) ilEHJSCTlO (1) 5.^ (2) t^<[^«(zL 

x^u-^Tujmwmm&mzm^tzifyxwL^mik 

[0 110] (2) rn-^PNA^)S 

40 Wt (PNA) (B^-b-/f^7 (ft) 

L/Co CtOPNAfiN*^ (DNAC05' *S(CfflS) 
i:v^f>fV«I (Cy siSIE) f(0g 

yiJS-f - 8 <7> P N A 7"n - niE^J*^- 70PNA 7"n - 



E?IJ**: 7 

M Cy s-NH (CH2 ) 2 -0- (CH2 ) 2 -O-CH2 C0NH-ACTGGCCGTC6TTTTACA C 

mmt* : s 

N Cys-NH(CH2 ) 2 -0- (CH2 ) 2 -O-CH2 CONH-ACTGGCCGTTGTTTTACA c 
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(3) B J -?*) >*-UJ:£PNA-rn-roi±aK & 

IfE^^OPNArn-r^lOO// 1O0. lwt% 

U ^v^-e^U -fc»J > 7. 5wt%, Sf7. 5 w t 
%. 5wt%. St>*±gE— 

(I) T^?ix^7-tr^U>T^^-;W (B P a n 4 : 7-t 
f-W-^EH ; JHflF^r ^ (ft) tts) i 

w t %£^tr7fa#t££±fEPNAco h u 7^tnS8S 
«UiOx.T. PNA-/n--/OfUSS^8//Mti^ 
^CitLf:o -0&#:<7)*®^m 3 0 - 5 0 d y 
n/cm(OKlflt*t), ifcfi*(±l-5cpsOiS 

[0 1 1 1] COPNA"/n-7li^^, D!JfctfiJ2 

0 (3) HIE«lLfcOtH*ULT±E (1) "CfMtL 
/: f 7 ^SlO^^r Ox 'J 7 C ^ 7 t r/ ^ t X 

[0 112] ^i3±ie-/U >^OlDtUJtt^*7t«)C0P 
[0113] (4) yn7^r> 

1M NaCl/50mM'J (pH7. 0) 

»*-Cifc»U #^X«*MOPNA£^tr«#£5££: 

[0 114] (5) ^-f :/U ^-f-tf-v 3 >Kfc 
E^J#*-7 0PNAfc«ttW4ttatE9lJ«:*i-*-*« 
DNA^DNAgl^MtML, 5' »n-^ 
5 >«re^5*-CUHRfkLfc-*«DNA*»fco 
S»ft-*«DNAS: 1 OmM'J (pH7. 

0) Cf*I*5nMki4J:^:»*L (Milm 

1) , ■TODNAi&ifc'HliiE (4) x*ntz7uv*y 
^Ilf:PNAyn-7'71/'f^iliSU ^fi (2 5 

•C) -ci 2B$H/wr';^-e-v3 >Rjs*ffofc 0 

-tOgL 0 mM U >K*1«}£ ( p H 

7. 0) ilSt^LtPNA7'n-7'hA^7 , ^'f 
Xl^of:-$»DNA^at^: 0 ^Ufgv'n- 

/7WO^f7 h !Bft»*f^fi «p D p 

£ : a r g u s 50; h - * X (ft) ttJj) i 

[0115] ( 6 ) ft * 
«BMb-*« DNAt 9££v y * -c * £ gfi^iJS-f - 70P 
NA7^D-yT1i2 4 0 0<7)SMT^o/:Oi:^LT 

1 iSI^7-77fE?iJ^tt^S?iJff SOPNA^n 

-r-eiiMWi ioot^o/:o JHl±oc:i:*&p 

NA7V^ ±-C*^Btttt D N A £ ft Aft Ufc 



#53^1 1 - 1 8 7 9 0 0 
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[0116] ifc/W ^*-y3>ao, 

fSig (-rr> (ft) ftS) Srfflv^raiRLfco ^Oft* 

a ) ^^ox^7^^iifflit'*)or, s^-eoss 

b) ? h fcOIHClli. ft 5 0//mOX^- 

[0 117] Z<OZtt*-fv--7T W±TVW 7U r 

[0 118] /t; y^-*, 3 >Rj£f3K Stf 

^O^O*^<0-*iIDNAO^*Ufflv^^flEUS 

-77 1/>f±<7)M7 , J y KOf£ffi£ J: OS&Ufi 1 ^ - 

[0 119] ^^PNA7o-7<7)X,f7 h 3**^*00 
1 Tl#^7'n-77P^OX^7 h J: *) v>S£fi 
Efc^-eflrv***, *HWf "bliPNA^n-yiiDNA 

[0120] ^mm 7 

J0 (»:x^yMiAt/:7-n-77Hffl77 y 

(1) ^&5^^&&#^X^t£ ( 5 0 mmX 5 0m 

•y*/ 1 ; : kbm4 o 3 ;M@ft^x*ft 

^ffi£SfiTT*3B#P^«#U lEy7>ft^tO> 
IC7>e>n-^-tML> 1 0 otT-s^Kin^ 

(2) ^:*-'f>7 , 7 7^mnDEEP-UV 
l/y7h (77 7^Vb'J^^^^Sl/y^h) (Bf 

p°b* : b k - 7 3 9 p ; If aftft«K6tt») **e 
> 3 - ? "CAM fcfftogwa* 5//m^^J;7 U 
dO*«S:*!/ h7v-ht8 0C-C5 5^W*nSfcLT« 
ft§-*/io DEEP-UVg^l^tl cmXl 
cmO», H5U*lt*R«***IBOe* (X) 
50 **1 0 RO fl >*J»'*>j&R#*l OO^mXl 0 0 
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*ffl^TlMiK(a*U -toffee «;->*-r>*-cl 
8 0lCt3 OM»ltl^vX h ^$Ift?^ »f5e 

^i^oMiiSOtfn-jyh^ (pi) tff*$tL 
[0 12 1] (3) 10^MOn-^5>BMi6^< 

y^vx y h ry <iSi&£ :BjC62o:^rt 

ltfflv^:;^7>yx7 h *7°y > * <D/<-7)l> v j. y h-^ 
7 Kt:*fLfto ^LT±f£ ( 1 ) atCT (2 ) "CJBfcL 

£o 5:15 1 ^i^*)t«5 0ffi*&JHi^5 0 p 1 -C£>& 0 20 

1 0 /.MOT ^ 7 F I TCOTKiWSrSU^^ 
yKi:*fLt, *i:n-^^ > B Lfc* 
>BS^7 5 / F I TC*m^£z<7>l±fcmi£r'$ > V)4 > 

[0 12 2] (4) (-n> (ft) tt«) u j<? 

(n-^*>Bffl) . BEJjjg-7-f 
- (T^FITCffl) *§6*U f&spl oo«i:t^ 

[0123] gjfcft 8 

it * ffl v > ) 40 

(1) Xttfl 7 t B*o*ft i: J: 0 r 9 7 ^ v h ^ 
(BM) ftO*«*fl£«Lfco 

(2) DNAT-n-^lTS' **gOTk®^u y >K 
ItA^^fi/>^LT7^MSS^U:l 81: 
fl:«>3j-y (E?iJf^: 9) , Eyfl#*9«>*y =f 

y (EJiJ#-?-: 10), 9<o^v^-i: 
^LT2iO^^Ptf K^^Tyfoyn-r (E 

: i i ) (£t a **»**#tts. hplc^ 
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-*«DNAf*^M 1 3 mp 1 8 - s s DNA 

o-? ho— asota^E^iJuffl 
»»4Eyo-e*«o £ITUE?»J#* :9-ll OSiE 

w * 1 j > * - v « *t * ^ -r o 
mm^r : 9 

5 ' NH2 - (CH2 ) 6 -0-P02 -0-TGTAAAACGACGGCCAGT 3 ' 

E?«#-t : 1 0 

5 ' NH2 - (CH2 ) 6 -O-PO2 -0-TGTAAAACCACGGCCAGT 3 ' 
EJUS-?- : 1 1 

5 ' NH2 - (CH2 ) e -O-PO2 -0-TGTATAACCACGCCCAGT 3 * 

(3) ±EE?U#*9-1 lc0DNA7*n-7l:Wlt 
^ffi)iW4r— *«DNA4r^jaLfco *CNaC 1 * 
5 0mMO«Kt^tfTE»« (pH8) #DNA 
"/n-ra^- #§IDNA£g*?*iftjK;& ? l 00//Mt^ 
*J:oi:»HU DNA7'n-/ttt^-$iDNA 
StefcWSLfco *LtDNAyn-yS:*tf»«l 0 
0// 1 l:ttlt&^ODNA7n-7(;ffiMKi- ^Ift 
DNA£^tr?##[£ 10 0/. limx.Tft'&U #^^1 
^{tffi^r 9 Ot/d^ 2 5t:i "CEaifl9«C2 WF«*^tT* 
£PU ^ODNA7n-/i:^^-$§S^Ki:^ 
7 K***S*fco *fc±EEfll»* 19-11 
<7)#DNA7n-7'OA^7'J7 K^ttrM^ i/y 
-fcy>7. 5wt%, 117. 5wt%^ fty7'j3 
-;U7. 5wt%. (I) -C^Sil^T 

•fc-^v^r^n-A. (@jp a p£ : 7-bfi//-^EH ; ill 

177^7*^^ (J*) tt«) lwt%i:*tr*»« 
(csnx.. /W"Ty y K<7)S^SS^ ? 8//Mi:^^J:^ic 
SSL^o ^ODNA7o-7oa^/ij y K£-£t> 
CiX?>Offi#<^*ffi5R*t±flr*t<) 3 0 - 5 0 dyne/ 
cm«ti^ lfcttU6l-5cps (ElfA 

[0 12 4] *C/Wvx7 F7'J>^- (^ n a p^ : 
BJC 6 2 0 ;*ty> (#) ttSS) ffl^f>^^>^^ 

■/y y K(c«E#tfco i^±te (1) 

(2) T1WI/:BM^7^«^^7M > i-TE 
?iJff90DNA7n-7^>f7V y KSr^tr^S: 
l?iJ1^7x;i. (H60131) tcftj»Lfco *I-E?9 
#■§■1 0ODNA7n-7^>f7'J y KS: 

13 3) Hft»L, 3EUE?!l#-9-l !ODNA7n-7 
o/N-f ry y KS-g-tr^ffi^±fB2?iJgO'>^;WtcBIS 
-r^3?iJgO^^;u (06(013 5) twftttLfco 
loo^x;i/t:^LTfiHi^A/f7'ij >y Kftjftt: 4 Bl± 
ffiLT^jl 0 0 p IttJ&LfCo ^<Ofiiloco«)x;PO 

-^>> «»Jft/:A>f"r'j7 K»iK(i^ i^OWP»* 
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5 *-->3 > ti SIS? $*l&jj»07to 

[0125] *u»«*2 sr. iisi o o%<oe»e 

**y*tSrRJEc.$*fco tai&7n-y<r>^k<nr 5 y 
Sli^fflWWfc-^aDNAfc'Wr'J y K*«*L 
TV»4fc*, &-7 jL^OJu^^y^tRt&l-^.- 

[0126] (4) &i=ime* 8 oroiuc-ri 0 53-W 
^■cv»4iBii«* -ru-?frh mmz-$ at^uftv* /o 

[0 12 7] ±|B (4) <7)^lCioT^i^rt<75DN 

[0 12 8] (5) ^i:Na C 1 & 5 0mMOifcJgT-# 20 
trTE?#?fc (pH8) l-IE?iJl : -f-9<r)DNA-7'n--7*t- 

j++*^«iitt«o-*aD n a zmm&tf 1 o m m 
tKzxoizmmL. z<ommz±m (4) tw^i 

^i:x,f*-/MiALfc^n-77U-f^ilU 8 
0"C^«b2 5lCiT*2B#ra^«7TP^iaL>'N^7' , J W-fc* 
-v a VRfiJ&frfcofco ov>t2 0Ct-l 0 mMON 
aC 1 ^^tfTE« (pH8) 2 0fl-H!i* 

»■ L <D *> 7. fcf > tEjtttTftn Oifc^jfc £ life* L fc . 

[0129] (6) ^UNaCUSOmM^iftST*^ 
t>TE?§?£ (pH8. 0) -*««9»C>f 50 
U-MTt!)feTf7fe^ti, 2-y^^-4, 6- 
t*^. (4-N, N-v-VW^?!-^) t''; 1 ;-!; 
A7-ftH K (ttT TP 2 J i*<Oilk&tf 1 0 

h -t"; > 9m<»4 > * * > * t-?C* LT±IB< > 9 V*. 
•y h7>) >9<r>^y KUflfcOttitfco ifcJifE (5) tc 

?(--fc-y h U ^©^x^CitLTP 2?&$£ 1 0 0 
p l^oMLfc<0^> «£«fc«:Hflhi-*^i<)tcaKl 0 

u«Jf Lfcif«a:ffloH«« (iSp° n ^: IMT2 : * 
'J>^**«*«tt*, loon, ^TfeSS®^ 

«07a#- + a-7 (Kjigffl 7 -f ;V * - 4 5 5 nm 
H5 9 5 nm , y*-f ^ D-f y ^ 5 7- 6 2 0 

nm, fr9-6 1 0 nm*f. 7 2 5 

nm (&§) ) tttffl) i:iCCD*^7 (igq a B £ : C 
2 4 0 0-8 7 ; i£t£* h ^ <r XftR) t^-/7n 

t7t (M*:argus 5 0 ; h-^^tt 

SO ^rllL, 3ft**W»j£*Lfco ft6B*x'J7li 

2 5 n mX 2 5 p m, ^ V 3 > X 6 4 , AR 50 
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GUS 5 OOlfiflV^^iiSi^L/to 
[0 13 0] -^<7)^*> EWM 1 ©DNA7D-7 

❖-rA^i^i, /*v9ir s 7*r> Ytmzm 
m<o. 1 2 0 0 - 1 5 0 oosftaftKiWRssiifco — 

/TK^W-f- 9 O D N A 7 s a - 7* £ $ -£ -7 x. ;P /S^b 
(i, 9 8 0 0- 1 0 3 0 0<Of*»K* s a§$il, Sfc 
BE^iJ*-^ 1 0 <0 D N A 7' n - 7£ ^ $ £ -7 ^ «b 

«±, 3500-3900 <D&%mmt>mm2*itzo IC 
waE«*a«s*aijeLfcti%, be^j#^i oodna 

[0 13 1] C **lt«i:#4 7*n- 
77l"fifflv^:tT\ l-^iJKlii^Wy'J ^ 
4-tf-> 3 >Rlt.£fr&0 i btfX'Z. Hl-ffi?iJ#-f-9 

[0132] nnm 9 

(*ife$J 8 <7)~fXJ — -7*T V -f <7>& -7 i A'^WSCTSW 

MWHteao' 7*n - 7 b <r>R&) 
(i) *ifctai8 bmmizLXE.m&^9-~ 1 iodna 

[0 13 3] (2) S?iJff 9-1 1WDNA7D-7* 
i:itLT^«ffi!l43l«©-*aDNA*inSL 
/Co NaC 1 £5 0mM<OiftJ£t?-g-trTE?§«S (pH 
8) U±gg3aiiO-*iiiDNAS:#>*<0jftJS**l 0 0 
/iMti4J:vi:iliLfc, t^frV^-v Y7^)>9- 

(ffiShZ : b j c 6 2 o ; ^r^ry > («) tt») ffl^ > 

^?>^£3<@fflitL, #-^(7)^ ^ >^t-±fS<7>3 
ttO— *«DNA»iB[*5te«L, HJfeW 1 T-fflvVc/<7* 
y Y 7') >?<7)^ y KtcHif Ltz 0 i tz±M 
(1) T-ffl*L^fi7'J^i:-tyfU Eyj*-* 
9-1 l(7)DNAv'n--7'^*S^-LTV^'7i^lc>tL 
T#*56^*MW4— *«DNASr^-tr»»* 1 00 7 
x^i;o| 1 0 0 p lo'oMLfco ^O^.T-^-^i 

5 7--->3 ifc7D-771/ 
ct)# -7 * ;u ICfflglJ § *4 # ftJtOS* * 

[0134] (3) >x^mmm8bmmzLr^^^ 

izt3^x^-17>) yj-e-is 3 >KfcZft% t>-£fz fife, 
Oigf*, ^TflyiW 1 ?) 9800-1030 0 

* tfcffi -C § * ^ t * J 5tiS $ itfco 
[0135] 1 0 
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(1) $itkM7 t[n\m-LX77 v 
[01361 (2) ^cOMO^y^vhiJy^x^ 

;»^,t-7 , 7 '^vF'j^ xm.m<ofci,zti-t z&m 
*ti-4SD*A«±2 2° t-*ottiM7r-}|^r7 '^ 

[0 13 7J (3) ^{cHJfePll7 t^«l:LtD-/ = 
>B. 5 / F I TCc7)7K)#jS?rffli,^-C'>^^^0 

* <7)*?§?IS(±* \Z >)x^ T'ffiiK * Jgft-T « d t & < ■> 

ffi*&/iitl&56$*utfegt:: J gi«>&< tt J: < , trL^ 
acitf*. mzft%n?u-7tii£m!fonk<OKfo<7>ilk 

[0138] % jftffl 1 1 

(1) *J6«7t|l|*i:LTy5 7^-7h>J 

[0139] (2) T5y*t»-frLfcv9>ft'&« 
(N-/9- (7?yxf*) - y -r 5 /-/nkf^ h »; 

^h*->->7>) Sr-s-tr->9>* y-ry >^J (l» D n 
^ : KBM6 o 3 ; ««ft5fci*ite$;#ai!) £ l w t 
%^-tz> l o w t ?/-;u7K?gi££^ST-c3B$ 
P.ii}f#U ±^y7>it^^><o^ h^-smilmfrfrm 40 

» a nS:BjC62o; > (ft) *±g§) ffl-Y ? 

^A 7 Ki:gfLf; 0 ffc±E (1) ffflfLtM 

t\ 3K1 0 0%OHiamS»^3 0 55-;fegL 
*E7KT?7fej#-, -Xfcf>0B*U -E-Of^l 0 0"CT- 3 Ot}-^ 




1-18 7 9 0 0 

[0 14 0] (3) *:^^y-f5v>-4 - (vl./f 
? K7x-M r^l^-h (7*K'J7ftt») J5w 
t %DMSOSil![l:S^SS^5w t i izfe 

ISU ^OflSF«Sr±l2 (2) iRSi:LTO^-/x7 
b 7''; y?T-#>>xJK; 1 0 0 p 1 o*o#t|&L^ ov>f 

3 0t,Ml0 0%oeaeaMU*K*2B#HSc« 

[0141] (4) DNA^O-7tLt5' *g<0* 

ft&Lfzi 8l^t'jd"7- (ejij*-*: i 2) , e 

?ijfr§- 1 2 <T>* ') ^v-CJtLt 1 liO* ? Ktf ? 
5 7,-7~j^<nfti—r (E59#-*: 13) , ££>WJ# 
-*rl 2c0*'J^-7-(ci ; j-LT2'(i<7)^^l-^-^-K^5 7. 
T-y^<7)7-n--7* (E^iJS-f-: 1 4) (^TB$S©ft 
5S#*±gk HPLC/V-K) *ffl*Lfc„ J-J.TUE?iJ 
: 12-14 ^isgE^Ji: 'J vOfRiiSrTF 

"to 

E^JS-t': l 2 

5 ' HS- (CH2 ) 6 -0-P02 -0-TGTAAAACGACGGCCAGT 3 ' 

E58#-f - : l 3 

5 ' HS-(CH2)6-0-P02-0-T6TAAAACCACGGCCAGT 3 ' 

E?iJ#-f- : 1 4 

5 ' HS- (CH2 ) 6-O-PO2 -0-TGTATAACCACGCCCAGT 3 ' 

( 5 ) 10 mM<r> ') >mmmmz±.Emm&-% 12-1 

4 0&*ODNA:/n-:/£Sb&&J£# i l O^Mti* 
<fc "7 IzmmZ-tfco #^<7)DNA7'n-7'^jE[?r±ie|| 
iS«8 t|BHSHcLT±E (3) tft«Lfc*t<0^x^ 

^^K^^o^o 3 0"C. ilJK 1 0 0%OI 

&fi&Ni::2i$n;&iftU -tol&ltoJc-eiJfciSK *e>(£ 

xW7V^f 5 , KStS)Ec>§*, DNA-/n-^5r^t6 

[0 14 2] (6) E5i|ff 1 20DNA7 , n-7'l:W 
LT^£*1t«*— #«DNA*r£-J«:U NaCll5 
0mMOii«t?*trTE«H8EU, - <0— ^IID N A £ft 
^?6S* ? l 0AiMfc&4J:dU»»L^:o :o»i:± 
15 (5) •e»fcDNArD--r«f-fr*«4:8ia[L, 8 0 
t-2 5tit2B|B^lttKSI,, -TU y-f-tf- 
ya^iffiofc, *i:NaC 1 *1 0 mMOiftlS-C-g- 
*>TEi§?£ (pH8) ^rfflv^T 2 0"CT*2 0 53-M*lS^ 

[0143] (7) ^-f7'J7Kl:-f>'?-*l/-H 
ri±t*T*jfc«:»-r**ai-C**YO YO- 1 *Na 
C 1 £iSJ£5 OmMT'^-trTE^iC. A^ftBE^l 0 



-25- 
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/uMtZZXoiZfemLtz (pH8) o Z<Dfe%Li±m 
(2) t Hit: LT-f > ? y i ^'J > * *Iv>T± 
IB ( 6 ) WMIiffio/aMo^^x^t:, 1 OOp 

(Bi&e7^ 0 ££>A r g u s 5 0 CO 

[0 14 41 eE?iJ#-f-l 4C0DNA7'n-7' 

m<T>, 1800-2000 <03t5t5SJKjJ*mS?S*tfco — 

<b(±, 7 5 0 0-8 0 0 0<OfjfcM«?^ *fc 
E?'J#-f - 1 3 ODNAt'o — y'*m<& Z&tzV x-JUfrb 
M\ 3 1 0 0-3 3 0 0«5S*a«**tt*S*tfco j£t- 
l»tTE**a*fflvt3 5"C-ei 0*M*»LT« 
M£Lfc 4: EW^l 3 ODNA^ 
o - y* >7 x £> {±;< -y ? >fb *j > K t m 

[0 14 5J i*lf,oe*^f>» ***«i:«4 7'n- 

t^**W4r««;«»*#»«»Uitta-c £ & £ 1 rt*7> 
[0 14 61 Hifcffl 1 2 

(1) **S011 1 ^P^KLTEyWrl 2- 1 4 COD 

[0 14 71 (2) E^Jl^l 2- 1 4 0DNA-/0- 

Tto N a C 1 £ 5 0mMcD&«-C-"g-trTE?#ifcK_t!B3 
tt^co— #|gDNA£&*<Oj&Jgrtn 0/»Mti*ii: 
»JSLfco *aDNA*«[OpHli8-C* 

y<TOUy ^ -y h -ry > * - msh% : B J c 6 2 
o -,*\;> (m i±$k) m-i ?>?*3mmM 

L, * > ^ tr±faco 3 a<0— :£iIDNA?# 

i££7C« U *f&0S 1 rfflv^Tt^^^vi v 
^yKCSILfc. ifc±E (1) -Cfli*Lfc*«fc 
■/'J >^tc-t-y h U E9'J#^"1 2- 1 40DNA7*n 

*iIDNA£#ti-i#}g£ 1 o<0^^^tco# 1 0 0 p 1 

(IMS $ ti-f „ i yn - 7*7 v 4 co# *j * * k <@gij K 
RJC $ * 4 ^ § » S o t tt*ST- * * i t a*** o 

[0 14 81 (3)*K«t«lltB*:U*'>* 

&, %ffim 1 ti^ttiatYOYo-iitt^^x 

£tT&o£ 0 ^TiO^x^f, 7 5 0 0-8 

0 0 o<r>T&m.<r)&%i)*wmzfitz<, z<7>z 



EWPl 1-18 7 9 0 0 

50 

0^)\<Ki3^X7a-7tR&Vf1ii%.&2-<t, fit 
SI&O «** * tftHJ T # * C t jM»B Ztitzo 

[01491 -mmm 1 3 

(B Mf # ->«f AI<^iiSi:S« L t 

(1) *tfc0l7tf> (2) OlSHUfieoT^y^vhU 
•y ^xftafcfctflyftLfco 

[0 15 01 (2) HSfe0!l7cO (1) CD!E«tC&oT, 
Lfcy 9 >ffc£-» ( r -y*'Jy K*y 
■7*0 kf;p h 'J ^ h * -> v 9 > ) £-atr =sv>i)Vf y )> 

ym (Ms,*, : kbm4 o 3 ; mmit^umw^n 

m <0 1w t SfflTT 1 WBSff LT, SEv- 

T-Cco?#?K^(;±|£ (1) •pffl*L)tH!|ltSITt?3 

i/f T-7K*^*L. 1 2 0t:T-5^P^^-y L, >7 i ;ujg 
Ii:x.f*->iS:fALfc, -<OB#.a;T-BM^®<0>lclC 
*ti-4«MA(±9 5' tStt(-<^^.T^0, 
*A/JSffl5<?5*Uiti-*«|»AJ*3 3° t»*L^f V»«« 

y«<0«A<±nr^r-*-&o 

[0 15 11 (3) ±IBHJfe{?!l 8 CO (3) Rtf (4) 
E*Lfc*ffiU(S6oT, E^iJ*^-: 9-1 1C0DNA7 1 

[01521 ( 4 ) E?iJ*-* 9 LT*»W*«[*E 
?IJ t * — *«D NA^rDNA gift-g-^T*^ L. 
5' 5tc*tlc^-9-v-;u7 5 y'J y*-*^LTr 

tz a Z. (Omm.it— *IIDNA^N a C 1 * 5 0 mM<0ig 
S-C-t-trTE^iS (pH8) U«»»ft**2/iMt** 
i9i:«Lfc. C1<0«F*»-±E (3) ffffcDNAT' 
n-y-*S^«^r«i»L. 8 0 t:^f> 2 5 "Ci T2 BJISI 

fco -?-cof£-7'n-T*yi'4 , £ 1 0 mM NaCl/TE 
«9rift (pH8) tm^X2 9X:X2 0fr®m&LX7 
a-7&mt'^4 7>) ^XL^*'c»t-$iDNA?: 

m^ifctfzo %.i-nmw8 tmm~Lx&-? ^^h<n 

[0153J ( 5 ) ** 

^afb-*iiD n a 1 3*£-7 v f- x-$> z, mm^r 9 CO D 

NA7u-y'Zft&Z-&tz'yx.)\'frbl±& 5 0 0- 9 4 

0 o<o&ytmimu.ztifz 0 ifzw&m-^i ocodna 

-?u-y'Zf£<£2-&fz>y ^)Vfrhii2 800-3400 
<D&ft*i)*&£Zii*.tz&$m*rl 1 coDNA-/n-7' 
im^^^tz^ *)Vfrhl* 1 2 0 0- 1 5 0 OSKco^ 

1 OmMNaC 1/TE^Wffi (pH8) ?rfflv^T5l- 
3 5t:r-l 0*^Lfct;5, e?'J#-?-i 0CODN 



(26) 



20 



30 



40 



50 
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[0 15 4] 

h*. »yD-'ri:^-J'm4ii 
[0 15 5] EK*irauJ:*U*^Ofc#*&-Cfc« 

R-o&mzmfcr-zzc R»:;ofD-77H 

[0 15 6] i^:*5IWt-J:*tlf, 7*n--rr U-Y<OH 
[0 15 7] 

[e?u*j mm^r : i 

E^'JO^S : 1 8 
E?iJ<012 : &m 
*<o& : -*« 
h-fnv'- : Kffitt 

ge^ijoaa : flfeo^K mdna 
5' imi-** 

E?'J 

ACTGGCCGTCGTTTTACA 

E?«#-§- : 2 
E^JOgS : 1 8 

e?aoa : 

: -*« 
h.-Knv - : Efit^ 
EyiJott* : mnffl* MDNA 
ffeolf*: 5' -^afcWfrMWI 

ACTGGCCGTT6TTTTACA 

EBI#-3- : 3 
E?y<ofi£ : i 8 
K^'JOM : *£K 
liosgc : -*« 
h*ov-: fit*** 




(27) #HI!¥ 1 1 - 1 8 7 9 0 0 

52 

sun 

ACTGGCCGCI 1 1 1 1 IACA 

E?iJ#-s§- : 4 
E?iJOft£ : 1 8 

BE^iJoffl : 
il^tfc : -*« 
f-i?Dy*- : itfltt 
E9!lO«Sl : HfeOgER MDNA 
/0 E?'J 

ACTGGC ATCTTG TTTACA 

E?iJ#-t : 5 
E^Jogs : i 2 
E?'J<offi : mm. 
m<?>& : 

GCCTGATCAGGC 

20 E^J*-?- : 6 
E^Jogs : l o 

«o» : -*« 

S.nnW* : tiLnftM Mdna . 
E9"J 

AAAAAAAAAA 

w&m-z : 7 

E?'J?>f£$ : 1 8 

30 w.n<r>w.:%m 

«<o» : 

E?!loaa : flfeo«K MPNA 
ffiotit* : N' *St:vXr^ > 
Ejaj 

ACTGGCCGTCGTTTTACA 

mm^r : 8 
E?'J?>:ft£ : 1 8 
E5'JoM : &m 
40 iloiSc : -*« 

E^'jott^ : %<nWM. ^ffiPNA 
f(0lfi : N' stJUKyXT-f ^SMfcWHrfr 
E?U 

ACTGGCCGTTGTTTTACA 

E?«#-if- : 9 
E?iJ<oft$ : l 8 
E5>Joi! : SOI 
flW>» : -*« 

-27- 
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mmonm : m*>m& mdna 

TGTAAAACGACGGCCAGT 

mm^ i o 

E?iJ<oS£ : i 8 

&mv>m : &bk 

if <o& : 

ffioif^: 5' *3guT$y£^£r£- 

TGTAAAACCACGGCCAGT 

&?iJ#-§- : l l 
K?iJ<oS$ : l 8 
mi<7>m : mm. 

flofc : 

ee^ijoas m&ct>^ mdna 
Stiffs : 5 ' *sgur 5 

TGTATAACCACGCCCAGT 

&?J#-s§- : l 2 
E£iJ<OR$ : 1 8 

mww. : %m 
htfn ->*- : mm 

&m<r>m.m. :m<r>mm mdna 

Awlf^ : 5' *gi:f*-Wg^ 

TGTAAAACGACGGCCAGT 

K?iJ#-f- : l 3 
ie^ijoft? : l 8 
E?iJ?>lj : ^St 
: -#f« 
h*n-/- : mm 
se^j<oaM : -ffeo^K mdna 

TGTAAAACCACGGCCAGT 

ge^J*-^- : i 4 



(28) 



70 



20 



30 



M¥l 1 - 1 8 7 9 0 0 



54 



K?lJ<0g£ : 1 8 

m^m : mm 

1-fDy- : ttttft 

Be^ijoaaMt&o^ mdna 

TGTATAACCACGCCCAGT 

[HI] /<7fr~>'x.v h^y K^fflKyn-7'7l"f 
* Si ill" & 0«B&Bi^ 0"C* Z o 
[02] |l«A^yi7 h-^y K<DA-Ai^ffir050 

[0 3] Hife$j3 lciiv^T/<7*;Uvi y hfti:J:oT7 

[0 4] *Jfe0!l4 (Ci3V>T/<7*^Vi 7 bfttCioTT 

;w 5 fi±cx^ 7rr/^L tz®M.-fv - rwioii 
fit, n^omixfit imt-f2>y ; ?yr~$>2> a 

[0 5] (a) ^i:H>4 7'D-7'7M O-HiS 
(b) 05 (a) cOBB^©rM0r-*^, o 

[06] ^mms iztnizxtf vT- -< > ma-omfim 



10 1 
1 0 3 
1 0 4 
10 5 
1 0 7 
1 0 9 
111 
1 1 3 
1 1 5 
1 1 6 



1 1 7 
1 1 9 
1 2 1 
40 12 3 



i , 111-2 

JMBrttoASFi T ;u ^ i-^x^m 2 fir v^* 



[B6] 



□ □□□□□□□□□ D\ «X1 3 1 

□ □□□□□□□□□ Pi 3 3 

□ □□□□□□□□□ □l.^rl 3 5 

□ □□□ODDDCJDo) 
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(29) 



#H¥1 1-18 7 9 0 0 



[HI] 



[0 2] 



(DNA#*SSO 




105 



104 



119 




103 



117 



[05] 



[03] 



(a) <b> 



12 
10 

e 8 

c 
O 
CD 

2! 6 
« 

3 4 







! 
i 

— 

■ 
i 
i 

i- — i- i 


. . . | - in | i » . 

i ' J 

: * » 

T W J' 
i ii ^7 

: ia \ 


z.. 




— 




i 
i 

✓ ^7 

1 

t 
i 

i 

. * . I . . . 


4 j 

■ 1 
1 1 
1 1 
1 • 

1 x 1 1 

I ! 

i : 

i . > i ■ i i i . . . 







□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 
□□□□□□□□ 



□ □□□□□□ nti^Mi 



1 

B 



CA) 



12 9 



I 27 




(a) i Sifife 

(b) : Sdfefc 



0.2 0.4 0.6 0.8 tO t.2 

DNA BBC (mg/ml) 



1.4 t6 



[04] 



o 

CM 

3K 



1.5 



(a) 



0.5 



50 



(b) 






f r -r r/r | »■ » r T- ] 
1 1 

J ! 

/ 1 






! 

* 


i 
1 
1 


i 

• 

• 
i 

i 

i 


j. 

1 
l 
1 
1 
1 
1 

J 


. 




4 

i 

: 1 

! 
i 

1 

.... i ... . 


1 
1 
i 

1 

l 

1 
i 
l 

L . i ■ i J i r i < 







(o) : m&m 



100 



©o 

DNA * (bp) 



2O0 250 300 < b) : 



-29- 




17*02 <om.7z.1z x zmjEcom m. 

[S&frB] W-fS.1 1 0 B (2 0 0 1. 4. 1 0) 

[&BB#*] » HJ¥ 1 1 - 1 8 7 9 0 0 

B] ¥S1 1^7^ 1 3 0 (1999. 7. 13) 
[¥a*»l 11-18 7 9 

[a5H#-§-] 10-209923 

CI 20 1/68 
(JOIN 33/50 

33/543 525 

33/566 
// C12N 15/09 
[F I] 
C12Q 1/68 A 
G01N 33/50 P 

33/543 525 G 

33/566 
C12N 15/00 A 



[SttUB] W-i&l 2*7% 3 1 B (2 0 0 0. 7. 3 
1) 

i^mtm i ] 
mttm) mm 

ft. m-rrw t-tn&m-xm. Jkv*ix*m^tz 

[3M£1tIE2] 
[t*iEl*l#] 

fe@ffi^Si:M7 , n-rj:lj:, U If 

7'n-roiffl-\(OX-fyf'f >y^fe o 



p - r * a-fr areas 2 mm<o x,fyf^ y^ra. 
[area 5 j mmmmm^-f&'MMmwi'j i k 

(SH) afe^fc&l>3ftJS2~4<PV»-fft>t::gB<ft 

5 K&jjU gy7^fBi:7;yMiAL^ 
fI*£&-/p--/?>^:*--^3S££^ft< t & 3 OfrJKfe 

g gjl maps 5 Bgf^o x »• yy-jy yxm<, 
[»*« 9 ] m-mmm-fv - ra^j * - ;u 

#fIPNA-/P-:7'£-g-A, K 

[St #S 1 0 ] »—:£»[ P N A 2lH ~ T^ggO f - ^ - 
^gjrif, -$iPNAyn-7'ON^W^yXr-f 
>OfS^i:oT^A£ftT^akOT'&&fil;feS9ia 



-1- 



• m 



l 3 ] jjg^£*ygtt, 
i oil (w t ) %, -b >j >£ 5 - i o w t %, f; 

tv7'JJ-^ 5- 1 0 w t %, Rtfy-bf l/>7^ 

i w t %■i•^T'v^ig^ 1-13 o'n-ftta* 

[fki] 



V?-°-f CH 2~ CH 2- 0 i H 



R, ) -C-0-(cH 0 -CH,-OtH 
o I v z z 'm 

U mJ3i:yntijfc>fr«E&fr^*>U m=Ofron= 
0, j)L<(il^m+n^3QT^ot, m+n=l<Q 

1 6 ] Bjgtf»o»-^g[«[a-ro-roai 

JK^O. 0 5 - 5 0 0 gM-C&&Bfjtg2 - 1 SOv^f 
[fit 1 7 ] »«#*o«-*««Bfcr p ~ 

[IS^Jg 1 8 ] »-*a^^P->r<P«S*«2 - 5 
QQ0M5T^^fgM2-l 7<OV>1**Lfri::gE<E<P 



2 i ] » •/ n - yggg £2 Z s > «gyj i £ 

2 2 ] »-/n-r^ga«-C^&W»3HlBg 

[if** 2 3 ] Msag2^^ikM»M^lM^ 
a 2 2 bhrox * 7f^> ^/Vfeo 

2 5 ] 5 

(SH) 3£-pfe&W;fc*H2 1 - 2 4 tiTHlfE^O 

^2 5 U|S<R<0 XjfjyjrJLi: 

2 7 ] MSffi^-Z-^^JL jj^MZJ^ 

;7jj:X^y-(r»-4 - (v W g K7 
2 8 ] 81«±i:i^Of* 

* o j. ;w tiffi^i: z> matt i §5^?> x^7f-f> ^ 
x^z>-?u-7<r>*#v \ ^--n^y^-n\~ \ ooo 

01iU±(7>^T'fflx.rv^C^^#m^1-^-7 > n-^ 

^^B#a^»Lrv^i8^g3 iB5^<o-rp-rri- 

jo 

[is*«3 3] »7P- r^-^ii^rp - m 

[IS*^ 3 4 ] %%-mm$L fu- 7-^-^11 D N A 
7n-/j fctt— ^flLRNA-/n--7 , ir-t-trWj&B3 3 
IS^co7'n-7'7U-f o 

[1^3 5] fe-^II^^-Zn - r^-^gl P N A 

y n - r ^#t>w^]a 3 3 tm<?> fu -rrvi* 




^Jj3 3 - 3 50v^-ftt»(Cieft<7)-7'D-7'TU--l'o 
[flf$2R3 7] »B*B3EBa t fri-&tteafert"?' W 3 

(SH) &-C&&flf3&H3 6§£tt(0 7 , a--7'7 

Wo 

[f?t*S3 8] »-a|g«^at^P - r^-^ii P N A 
7*7 Wo 

3 9 ] mmmmmtfft-rz'mmmtfj-** -> 

S^3g3 6tBfS<P-7'P-7 r 7 W o 

j^jjj =f /< 7^ Kgcj2 <* »' !j ^ 2^± K *> & jg^H 3 
I Jilt 3 2 t::§e<fe<7?-/P--7'7 Wo 

[IS*«4 3] 12^7^111^1113 1 g 
£(*3 2§5ffe<Q-7'P-:7'7 W , 
[«t*Jl4 4] RBffi »B R-T P - -f t **& * a«» 

Mt:M^CJ:ot^LtV'| l ifa4 1-4 3 

^t^(-feffeo-7'p--7'7 W o 
[»#3U 5j ttBjagBfl'frf agflMEfl'-y w s 

(SH) ^T-jj)^>gg^3g4 4 tC§atfeCQ-/P--7-7 
[«*54 6] ^IM»'7XfT^I), |j^MZ± 

[i»**4 7] ^B^ijCzZM^JL ZMZ-Li 

g7;/ji:x»y-f g v;w-4- £vW 5 K7j- 

3g3 7 jj^jjj 5 (zfafeOT'o-rr w Q 

X^Z,m^.^.3 6-3 9RV~'4 4 -4 7 <r> ^-rufrizm 
ftg)7'n-7'71/'fo 

531-4 8<Q^f'iifrt-fgifc<7>-7 , P-7'7 W 0 
vxy \-3il,ZSL^X%:Zi?ltzi><7>X*$>Z>m*m4 9 tCfg 




ftt07'n-7'7 Wo 

[iS*Jl5i] m±>_z y * y b fej>2lzl£ y L 
[§t#5 5 2 ] mwimA s itMiz;<:?->m~mw2ix 
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